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For over Go years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 





Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 


PENARTH, SOUTH WALES 


Telephone : Penarth 300 Telegrams: “ Cement, Penarth” 
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Built in 6 days with Prometo Forms 


This 100-foot high silo for the Liverpool Grain 
Storage and Transit Company Ltd., took exactly six 
days and nights to build. The Prometo Moving Forms 
rose under hydraulic pressure at a rate of 
17-ft. per day. William Thornton are the 
sole U.K. licensees for this Swedish 

method of rapid and reliable 

monolithic construction 


in concrete. 


William THORNTON «& sons tia 


38 WELLINGTON ROAD - LIVERPOOL 
LARK Lame 1921 (4 lines) Telegrams: “Thornpoo!l Liverpool” 
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- YORKSHIRE 
HENNEBIQUE 


Contracting Co. Ltd. 





ESTABLISHED 1904 


CIVIL ENGINEERING 
CONTRACTORS 


HEAD OFFICE : 


HENNEBIQUE HOUSE 
The Mount - York 


Telephone : YORK 54656 (4 lines) 


Branch Offices : 
HuLi : 30 WINCOLMLEE. Telephone: Hull 33501 


LEEDS: Royps Works, LowER WorTLEY, LEEDS 12. Telephone: Leeds 63789! 
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Reinforced concrete bridges 
in Portuguese East Africa, 
designed by the Public Works 
Department. Above, a 
completed bridge over the 
Revue River and below, a 
three-arch span bridge under 
construction over the 


Messica Rivet. 





LAING Building and Civil Engineering Contractors 











JOHN LAING AND SON LIMITED + GREAT BRITAIN - CANADA - UNION OF SOUTH AFRICA - RHODESIA 
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Ere “ge Beare G- 4 &z WESTWOODs 


Illustrated are a few ex- 
amples of various Bridge 
Bearings recently con- 


structed by Westwoods. 


Bridge and Constructional 
Engineers, Manufacturers of 
Mechanical Grabs, Pressed Steel 
Troughing and Sheet Metal 
Equipment. Steel Stock Holders. 


sue " 4 


JOSEPH WESTWOOD & CO. LTD. 
NAPIER YARD, MILLWALL, LONDON, E.14 Phone: Ease 1043 
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strated at the | 
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ms 
| Stand No. 796, First 
| Floor, Empire Hall. 
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for Freyssinet and P.S.C. systems 


The P. S. C. post-tensioning 
system, using cables of four 
0-276" wires. 


We specialise in the supply of complete prestressing equipment, plus a service and 
supervision which ensure that prestressed concrete (in situ ‘and precast) is carried 
out accurately, economically, and with speed. Our world-wide Technical Advisory 
Service is available to all Designers and Contractors, from whom we invite inquiries 
for contracts of every description and size. 


PSC, EQUIPMENT LTD 


96 VICTORIA STREET, LONDON, S.W.|I 
TELEPHONE : VICTORIA 9966 


PIONEERS OF PRESTRESSED CONCRETE IN GREAT BRITAIN 
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BAR-BENDING 





with accuracy-speed-economy 


ARD-50 
MODEL 


ELECTRIC 
OR 


ENGINE DRIVEN 


The ARD-50 Model, illustrated above, has an automatic control which permits the desired bending 
angle to be pre-set, greatly facilitating repetition bending. The bottom illustration shows the bending 
of an angle loop in one operation. This model is also fitted with a backrest for multiple bending of 
small diameter bars. We also supply, at extra cost, a special device for bending Hoops and Spirals, 
and formers and backrests for special steel such as ‘‘ Square Grip,”’ “‘ Twisteel,”” and “* Tentor,” etc. 
This model is complete with standard accessories for bends on a 4D basis, and can be fitted with 
Electric motor, Air-cooled Petrol engine or Air- or Water-cooled Diesel engine. Our range of bending 
equipment also includes the RAS40 model for bending bars up to 14 in.diameter. Both models are 
available for sale or hire. Full details will be sent on request. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT. 


Telephone : Chatham 45580. Telegrams & Cables : Cembelgi, Chatham. 
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BEST-SELLING CONCRETE PLANT 


of the 1957 Hanover Fair was the E & E Concrete Batching and Mixing 
Equipment. Progressive builders from three Continents, including large 
firms of world renown, selected the perfect E & E concrete plant for 
its @ accurate, flow-timed batching and/or weighing of any constituents ; 
@ fast concrete production of amazing quality ; @ simplicity of dismant- 
ling and assembly ; @ low construction ; @ readily convertible for various 
feeding techniques for alternative materials ; @ dependable performance ; 
@ one-man control ; @ surprisingly quick delivery ; @ availability in any 
size ; unit system also suitable for tower mixing plant of any height; 
@ a long-life concrete batching plant at reasonable cost ! 


All enquiries to the General Export Manager 





DE ZEEUNW 


BRONSTEEWEG 66 - HEEMSTEDE (HOLLAND) 
Cables: Zefa 





CONCRETE AND CONSTRUCTIONAL ENGINEERING § Serremper, 1957. 








Serremser, 19577 CONCRETE AND CONSTRUCTIONAL ENGINEERING 


For design 


and erection 
of concrete 


‘structures 














GONWGRETE SERVICES OUSE ACRES 


BOROUGHBRIDGE ROAD 
LIMITED YORK Telephone: 78475 
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IMMERSION VIBRATOR 


AVAILABLE WITH GRINDING ATTACHMENTS 


Here is an immersion vibra- 
tor that will cut your con- 
crete-placing costs in a half- 
dozen ways. High vibrating 
frequencies of up to 12,000 
r.p.m. give stronger concrete 
and speed up placing—and 
you can strike shuttering sooner. At the 
same time, the ‘ Humdinger’ flexible 
shafts operate at QUARTER SPEED, 
And this means longer life and less maintenance—the drives 
just keep on running week after week. 

Plant records prove that contractors and civil engineers are 
changing to ‘ Humdinger’ after seeing the difference they 
can make in concrete placing. Prove it for yourself by 
using one on your next vibrating job. You can have a 
‘ Humdinger ’ on trial or hire (with option). 


PETROL AND ELECTRIC MODELS AVAILABLE 


ACE MACHINERY LIMITED 


VIBRATOR DEPT., PORDEN ROAD, BRIXTON, LONDON, S.W.2 Telephone: BRixton 3293 (9 lines) 





Buy ‘) and you buy RELIABILITY 
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COAL BLENDING ” 
BUNKER 


FOR 
WOODALL - DUCKHAM CONSTRUCTION COMPANY LTD 
AT JOHN LYSAGHT’S SCUNTHORPE WORKS LIMITED 








od = a Oe nD 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.1 


TELEPHONE ABBEY 736! 
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I@¢€ shuttering... 


(REGD) 


wey 


large boards —8’ x 4’ can be used again and 
for quick erection again; easily handled 





offers 


smooth surfaces for great rigidity with 
best finish minimum support 


concrete 


For more than ten years Weyroc has been 
_widely used for shuttering. It needs only a 
simple surface dressing to fit it for repeated use. 


weyroc—one of the world’s 
great man-made materials 


advantages 


THE AIRSCREW CO. & JICWOOD LTD. WEYBRIDGE, SURREY. WEYbridge 2242/7 
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it’s the knowledge 


of when and what 



















STERNSON No. 300 


Waterproofing for concrete, mortar 


STERNSON No. 310 


Accelerator, Hardener, Waterproofer 


STERNSON No. 340 





p r Oo d uc t sS Accelerator, Hardener, Waterproofer 
STERNSON No. 355 
ensure Quick-set Liquid 
$ STERNSON No. 600 
; im p rove d Metallic Jointing Material 
x . STERNSON No. 610 
concretin g Metallic Bonding Material 
STERNSON No. 620 
Metallic Hardening Material 
ee 
ind 
led ‘ " 
Specified by leading consultants, STERNSON PRODUCTS 
ith are approved and used by Government Departments, 
County and Borough Engineers, Civil Engineers 
i throughout the world. Unaffected by extreme climatic 
conditions, the correct STERNSON formula 
een gives improved results with no increased labour cost. 
ya Suitable for all forms of concrete construction. 
Jse. 
Ny STUART B. DICKENS LTD. Hk ADVISORY SERVICE 
als ree With 20 years practical 
36 Victoria Street, London, S.W.1. experience our technical 
Telephone: Abbey 4930 & 6157. : can — 
Works: Manor Way, Boreham Wood, Herts. ~~ = ao 
Telephone: Elstree 2211. the oe eee roe % 
specifications. 
12/7 
needa i 
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RAWLELBOL TS 


For heavy fixing to 
Ceilings, Walls and Floors 


Rawlbolt fixings inconcrete, whether inceilings, walls or floors, 
are fast and efficient and make real savings in time and money. 








Older methods of fixing involve laborious chiselling of holes, 
grouting in and waiting several days for cement to harden. 
With Rawlbolts, the job is far simpler and quicker. Drill a 
hole, insert a Rawlbolt and tighten 

up. Your equipment is fixed and 

ready for use immediately. 

Civil Engineers, Consulting 

Engineers, Building Contractors, 

Structural Engineers are large and 

regular users of Rawlbolts. 


For more information, please write for § 
Dimensional Chart of the Rawlbolt Range ff 
and full descriptive literature. 


TWO TYPES OF RAWLBOLT 
LOOSE BOLT TYPE BOLT PROJECTING 
for fixing to floors for fixing to walls and ceilings 


THE RAWLPLUG COMPANY LIMITED - CROMWELL ROAD - LONDON + S.W.7 
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If you’ve a problem 
of this kind—consult 





V Ji (0) \ _ 


NY LIMITED 





BENTLEY WORKS, DONCASTER. Telephone: Doncaster 54177-8-9 
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JOHN.L. BAIRD 
Pioneer of Television — 


Taking thought... s 


The deep contemplation of great minds may seem to have little in common 
with the man of action—yet all practical projects have their origin in the 
mind of man, and great modern engineering achievements must be based 
on profound scientific thought. 

Large modern structures—dams, bridges, causeways and the like — require 


the up-to-date and efficient designs, methods and materials implicit in the 
use of prestressed concrete. 


The thoughtful engineer will demand the finest materials, including 


HIGH-TENSILE STEEL WIRE Our Net Publication 


“WIRE FOR 


‘ PRESTRESSED 
developed specially by British Ropes Limited “s CONCRETE” is 


now available. Copies 


FOR PRESTRESSED CONCRETE et re 


interested firms. 


BRITISH ROPES LIMITED 


WIRE SALES HEAD OFFICE — DONCASTER TELEPHONE: DONCASTER 4010 
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APPROVED FOR SITE 
CONCRETE TESTING = 
on all Government 
Departments’ Contracts 






MILBANK - WELLS 


HYDRAULIC PRESSES 
AND CUBE MOULDS 


Presses and moulds in the two sizes for testing 6-in. and 
4-in. cubes up to 16,000 Ib. per square inch, complying 
with B.S. 1881. 


: Essential for 
Prestressed Concrete 
1 


in use all over 
the world for 
concrete testing 


Full details and prices sent on request. 


7 MILBANK FLOORS LTD. 


PRESTRESSED CONCRETE CONSTRUCTION 
RIVER HOUSE, EARLS COLNE, ESSEX. Tel. : Earls Colne 410 
Manufactured for us by Horner & Wells, Led., Engineers, Chelmsford, Essex. 
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Contractors: Messrs. William Cowlin & Son Ltd. 





The factory and warehouses of The Metal Agencies 
Company Limited are a masterpiece of good planning and 
excellent design : recent extensions have increased the ccvered area to 
over 7 acres. For all floor toppings, mass concrete, retaining walls, etc., 
No. 1 Metallic Liquid has been exclusively used. The concrete floors have been made hard, 
dustless and waterproof and capable of withstanding exceptionally heavy wear and tear; whilst 
the foundations and retaining walls have been made thoroughly waterproof. For over 40 years No. 1 
Metallic Liquid has been consistently specified by Architects and Contractors. It is the 
only admixture SOLD UNDER GUARANTEE. 


From 5 m «Per gallon Special prices for large contracts 


WRITE NOW FOR BOOKLET 56 GIVING FULL DETAILS 


GEORGE LILLINGTON & CO. LTD. 


Li i li i n g to n Ss WILLOW LANE, MITCHAM, SURREY 


1 METALLIC LIQUID Tel Mitcham 1066 
For Scotland : 42 High Street, Greenock. Tel : Greenock 20175 


AP 2394 
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Offices: Newington Causeway, London, S.E.1. Architect: K. W. Bland, A.R.1.B.A. 


Ready for occupation one year from commencement! This 
modern office building near the Elephant and Castle is a further 
example of the way in which co-ordination in planning smooths 
and speeds building progress. Often it suggests modifications to 
constructional details that mean quicker building. Always it 
means fewer snags, more control, and it gives you your building 
on time and within your budget. 


Ideas become concrete when 


warns EXTTTY 











WATES LTD Building & Civil Engineering Contractors 


HEAD OFFICES 


LONDON 


1258/1260 LONDON ROAD ~« S.W.16 °* Telephone: POLlards 5000 


DUBLIN NEW YORK 
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“CAPCO® H. F. VIBRATOR 


forcompacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 
The ‘‘CAPCO” range of con- 
crete testing apparatus also 
includes Cube Moulds; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines; Compacting Factor 


Apparatus. 


Full details on request. 


CAPCO (SALES), LTD. Ses.2°7 25 


BEACONSFIELD ROAD, LONDON, N.W.10 Telephone: WILLESDEN 0067-8 Cables: CAPLINKO, LONDON 














PIN YOUR FAITH 
TO THE TESTED 
BRAND. 





THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
«JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


Phone 22480 LEEDS, 10 "Grams: “Grease.” 
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Maxweld§ reinforces it 











Day by day, MAXWELD reinforces 
it: reinforces concrete and 
brickwork, reinforces its own 
reputation. MAXWELD fabric is 
made to BSS 1221 Part A—and 
closely controlled for quality from 
raw material onwards. 

Do you need reinforcements? 

Call up the MAXWELD man! 

He’ll tell you all about MAXWELD 
and what it can do for you. He'll 

tell you what type you need, how 
much you need, and how much 

it’s going to cost you. He’s backed by 
Richard Hill’s Design Service, 

always ready to work out 

detailed plans and estimates. 

He’s backed by a first class product 
—and a first class delivery service. 
Call up the MAXWELD man—at 
Middlesbrough, London, Birmingham, 
Manchester, Leeds, Bristol or Glasgow. 


Maxweld fabric 


is manufactured by RICHARD HILL LIMITED (Established 1868) 
Newport Wire and Rolling Mills, Middlesbrough, Yorkshire. 


Tel: Middlesbrough 2206 
A MEMBER OF THE FIRTH CLEVELAND GROUP 
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Concrete Bridge at High Marnham Power Station, Notts., constructed by us for 
the North West, Merseyside and North Wales Division of the Central Electricity 
Authority. Consulting Engineers: Messrs. Freeman, Fox and & Partners. 


GLEESON 


LONDON SHEFFIELD MANCHESTER 


BUILDING & CIVIL 
ENGINEERING CONTRACTORS 
FOR REINFORCED 
AND PRESTRESSED 
CONCRETE CONSTRUCTION 


M. J. GLEESON (CONTRACTORS) LTD. 


Haredon House, London Road, North Cheam, Surrey. 
Telephone : Fairlands 4321. 
816-822 Chesterfield Road, Sheffield, 8. Telephone: Sheffield 45172. 
Royal Exchange Buildings, Manchester, 2. Telephone: Deansgate 4865. 
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jhave been regularly used 


by leading Contractors for 


reinforced concrete work 


since 1903 


We were the pioneers in the supply of steel bars for reinforced concrete 
work and have given to the industry over 50 years of unbroken ser- 
vice, unequalled for quality and dependability. Contracts on which 
WHITEHEAD STEEL have been used include some of the largest and 
most important in the country. 


We can supply bars bent to shape, hooked, etc., 
in accordance with Contractors’ requirements, 
at reasonable charges. 








LONDON OFFICE: Steel House, Tothill Street, $.W.1. Telephone: Whitehall 2984. 
BIRMINGHAM OFFICE: King Edward House, New Street, 2. Telephone: Midland 0412-3. 
MANCHESTER OFFICE: Chronicle Buildings. Telephone: Blackfriars 3172. 

GLASGOW OFFICE: 50 Wellington Street, C.2. Telephone: Central 1528. 
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Ford Motor Company Ltd - Aveley Depot - South Ockendon - 



































The quickest cure is to contact Ford. They've a pretty range of 
curves—performance, torque, fuel and B.H.P., covering Petrol and 
Vaporising Oil Engines from 12 to 58 B.H.P. (Diesel 23 to 52 B.H.P.). 


Ask to see this satisfying set of curves and specifications. 


No 


need to ask about famous World-wide Ford Service—but whenever 





there’s a question of curves... 





All enquiries, please, to your nearest Dealer or to:— 


Parts Division. Domestic Industrial Unit Sales Dept. G8 


Romford - Essex - England 
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CONCRETE PILING LTD 


Specialists in the construction of all 


forms of reinforced concrete struc- 


tures and civil engineering projects. 





Contractors to: 


ADMIRALTY - WAR OFFICE - MINISTRY OF 

WORKS - BRITISH ELECTRICITY AUTHORITY 

DOCKS AND HARBOUR BOARDS - RIVER & 
DRAINAGE AUTHORITY - RAILWAYS AND 

INLAND WATERWAYS - MINISTRY OF SUPPLY 
SHIPBUILDING & HEAVY ENGINEERING INDUSTRIES 





CONCRETE PILING LTD 


CIVIL ENGINEERING CONTRACTORS 
10 WESTMINSTER PALACE GARDENS ARTILLERY ROW LONDON SWI PHONE ABBEY 1626/7 
P4220 
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HISTORICAL HYPOTHESIS NUMBER 3 






Thomas Telford 
had arterial 
trouble 


of course 


* 

eee b el n faced with the problem of building roads to cope 
with the faster and heavier traffic of the 19th century. 
How glad he would have been to use present day concrete cured with 
SISALKRAFT Blankets. Their toughness and ease of handling simplify 
and speed up road making; a safeguard against winter frosts and 
assured curing in summer heat. 
He would have marvelled, too, at the strength of Subsoil grade 
SISALKRAFT which takes such good care of the underside of concrete, 


reducing sub-grade friction, ensuring maximum 
S I FT strength and protection from impurities. 


A product of BRITISH SISALKRAFT LTD. 


sett Geneeibervoes Please ask for information and samples. 


LY SYN] TID 
JH = \N KI Y & Sf INI A ESSEX WORKS, RIPPLE ROAD, BARKING, ESSEX 
Established over a century Phone: RiPpleway 3855 Grams: Brickwork, Barking 
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Prestressed Concrete Duct Grouting 


NORTHAM BRIDGE 


SOUTHAMPTON 


Precast Sections Prestressed together by Freyssinet 
System and Cable Ducts Colgrouted 


am. - 


mee 


Spee SOT ms 





Mobile Grouting Units with skilled operators 
are available in the United Kingdom at a fixed 
daily charge. Upwards of 60 ducts usually 
grouted per day on site. 


Colcrete Equipment is used extensively for 
the grouting of Post Tensioned Prestressed 
Concrete Cable and Bar Ducts. Both hori- 
zontal and vertical ducts can be filled com- 
pletely and sealed off under controlled 
pressures of up to 125 p.s.i. using sanded 
grout or expansile cement slurry or low 
water/cement ratio. 


* 


PLANT SOLD 
OVERSEAS 


GUN LANE 


STROOD 


Consulting Engineers: 
Rendel, Palmer & 
Tritton. 


Contractors : 
Christiani & Neilsen 
Limited. 





COLCRETE LTD. 





KENT 


Tel.: Strood 78431-2-3 
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TROUBLE-FREE 


MOULDS 

















The mould illustrated below was supplied by us to Concrete Development Co., Ltd., for producing 
75-ft. precast reinforced concrete posts for Messrs. Holland & Hannen and Cubitts, Ltd. 






SUB-LET YOUR 
MOULD CONTRACTS 


and save time, labour, and money on your contracts. 





moulds for all precast structural 
members and other concrete units 


An exacting service for the supply of wooden moulds is now available to all Contractors engaged in 
producing on the site precast concrete for frame structures and other types of buildings. We are 
fully equipped to produce moulds to your design—however intricate—for all classes of precast concrete, 
which we guarantee to be accurate in every detail and strongly constructed to give the maximum 
number of castings. Economical prices and early delivery assured for contracts in any part of the 
country. We also specialise in the supply of ready-to-use timber shuttering to any design. 


MAY & BUTCHER LTD 


HEYBRIDGE BASIN, MALDON, ESSEX. TELEPHONE: MALDON 698 
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Modern Methods 
need Modern 
Materials .. |. 


Fl 






LISSAPOL N 
non-ionic surface-active agent for 
improved workability of concrete. 


APHROSOL FC 


foaming agent, valuable in production of 
aerated concrete blocks and _ roofing 
screeds. 


MELGAN A 
outstanding and economical plasticiser 
for cement mortars. 


ADHEVIA T. ADHEVIA AQ 
adhesion assistants for preventing wet 
weather stripping of surface-dressed 
roads. 


aN Full information on request: 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON §8.w.1 


D.B48A 
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... this NEW PUBLICATION gives the 
solution to most foundation problems 
send for your copy NOW! 


Ae LAL LG en «THE FRANKI COMPRESSED PILE CO. LTD + 39 VICTORIA STREET - LONDON + SWI 
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High Strain 
patented 
Steel Wire 
for 

















OP IBRANDS 
— pls TA es; 
ey, ? Fepne pers 
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* See 


184 
CTAIZYL 
Qi 





TRUBRITE STEEL WORKS - MEADOW HALL - SHEFFIELD \ | 
Tel. : Sheffield 387272 ‘ \ 


1 
London Office: Stafford House. 40/43 Norfolk St., Strand, W.C.2. Tel.: Temple Bar 7187 
& 7188. Birmingham Office: 191 Corporation St., Birmingham 4. Tel.: Central 6801 & 6802 
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Fast, efficient compaction 
of harshest mixes 


Exceptionally efficient and powerful 
Flexible Shaft Vibrator fitted with 
Villiers Mark 40 four-stroke, air- 
cooled petrol engine, 10,000 vibra- 
tions per minute, 12 ft. lengths of 
shaft up to 36 ft. if necessary. 
1.11/16 in., 23 in. and 
34 in. dia. pokers 
available. £133,com- 
plete with 12 ft. length 
of shaft and any dia- 
meter poker. Eccen- 
tric jack shaft permits 
vibrationto bestopped 
without stopping en- 
gine. Engine provided 
with throttle control 
lever. Model 111 can 
also be supplied with 
a Lister LD diesel 
engine if preferred 
and mounted on two- 
wheel trolley with 
sponge rubber-tyred 
wheels. Price £170. 
Delivery ex stock. 
Demonstration with- 
out obligation. 











MODEL I! 





Alternative lighter model fitted 
with Villiers Mark 25 four-stroke 
air-cooled petrol engine, 1.11/16” 
and 2.3/8” dia. pokers available. 


10,000 vibrations per minute and 
12 ft. lengths of shaft up to 24 ft. 
if necessary. 


£123 10s.0d. complete with 12 ft. 
length of shaft and either dia- 
meter poker. Delivery ex stock. 
Demonstration without obliga- 
tion. MODEL lI A 








JOHNSON | 10,000 VPM POKER VIBRATOR 











Write for brochure CC2/6741 to : 
C. H. JOHNSON (Machinery) LIMITED - ADSWOOD ~- STOCKPORT ~- CHESHIRE 


Telephone: Stockport 2642/5. Telegrams “ Machinery” Stockport. 


LONDON SALES AND SERVICE DEPOT: 38/44 Lower Richmond Road, London, S.W.14 
Telephone : PROspect 7671 
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Over three quarters 
of a million feet 

of DURAJOINT have 
been used in 
concrete structures 
all over the world = 
and there’s more 
going in every day. 


More and more civil engineers are 
turning to Durajoint—a tough, durable, 
flexible PVC expansion joint for con- 
crete, easy to install and easy to splice, 
resistant to water, acids and alkalis, 
impervious to weather, stable at high 
and low temperatures (100°C. to -20°C.)*. 
Durajoint provides a watertight joint 
for pressures up to 150 lb/sq. in. or 350’ 
head and gives reliable service under 
all conditions — that’s why it is being 
specified for so many major con- 
struction projects. You will find full 
technical details in our booklet 
*“Durajoint’’, copies of which are freely 
available on request. 

*An Arctic Grade is available to with- 
stand temperatures from 100°C. to 
-60°C. 


“‘Durajoini” is a registered trade name. 


Vere is nothung to 
Campane willy DURA/OINT 


mj] THE MICANITE & 
j INSULATORS CO., LTD., 





Empire Works, Blackhorse Lane, Walthamstow, 
, E.17. Teleph : Lark d 5500. 
Telegrams : “Mytilite”, Easphone, London. 
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speed-up the 
contract with 





..BARS 


supplied cut to required 
lengths or bent to 
schedule ready for fixing 


This service has an excellent reputation in the 
reinforced concrete industry for accuracy in 
bar-bending to schedules, reliability, prompt 
delivery to the site, and economy. Quotations 
submitted at short notice for contracts of all 
sizes in any part of the country. 


PASHLEY & TRICKETT, LTD. 


Stoke St., Sheffield, 9. Tel: 41136 -7 











CHESTERFIELO @ woRKsoP 





e = ~ 
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7 es GRANTHAM 
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ON TRENT 


Trent Gravels 


10.000 tons per week 
Washed & Crushed 14 in. to 3 in. 


We are che leading suppliers of high-class concrete 

aggregates in the area shown above. Prompt 

deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone: Beeston 54255. 











“CONCRETE SERIES” 


BOOKS on CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send a. postcard to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.1 
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ECONOMICAL | 
BRIDGE REPAIRS 
BY GUNITE AND 
CEMENTATION 


The small illustration inset 
shows the cracked and spal- 
ling soffit of Glazebury Bridge 
prior to repair. 


The large illustration shows 
the bridge after the masonry 
had been consolidated by 
injecting cement grout and 
a 3-inch thick reinforced 
gunite ring had been applied 
to the arch soffit. 

This forms part of a major 
scheme of improvement 
works on the River Glaze. 

Engineer : Mr. |. T. Firth, B.Eng., Our descriptive leaflet *‘Strengthen- 


M.1.C.E. (Engineer to the Mersey ing Bridges and Culverts’’ is sent 
River Board). free on request. 


, WHITLEY MORAN & COMPANY LIMITED 


Specialists in the Repair of Engineering Structures 
5 OLD HALL STREET, LIVERPOOL, 3 
Phones: CENTRAL 7975/6 Grams: GUNITE, LIVERPOOL, 3 














TIE-RODS 


FOR THE 
CONTRACTOR 

















B. PRIEST & SONS LTD. otp nite: stares - en 


PHONES CRADLEY HEATH, 6227-8-9 & 6220 
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Ensure 


safety 
with 


DORMAN 
LONG Steel Trench Sheeting 


(Regd. Design No. 850,839) 
The ideal for temporary lining, 


easy to drive: can be used over and over again 


PROMPT DELIVE RY Prices and full particulars on application to 


DCORMAN LONG (Steel) LTD., SHEET DEPT., AYRTON WORKS, MIDDLESBROUGH 
London Office: Terminal House, 52 Grosvenor Gardens, S.W.| 


STENT 


PRECAST CONCRETE 


PILES 


Preferred by constructional 
engineers for their unchanging 
supremacy, Stent Precast Con- 
crete Piles have proved their 
qualities wherever used. \" 


. AVAILABLE FOR 
; IMMEDIATE DELIVERY 













STENT PRECAST CONCRETE LT Sales Office: | Victoria Street, London, S.W.! Tel. : Abbey 2573 


* Hd. Office & Works: Dagenham Dock, Essex Tel: Rainham (Essex) 780 
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McCALLS 
MATOBAR 


WELDED FABRIC 
REINFORCEMENT FOR ROADS 


IN IRAQ 





BAGHDAD ROAD CONTRACT 


Contractors :—The United Contracting Co. Ltd., Baghdad 


McCALL & CO. (SHEFFIELD) LTD. P.0. BOX 41 SHEFFIELD 


Telephone: Rotherham 2076 (P.B. Ex. 8 lines). 
London Office: 8-10 Grosvenor Gardens, S.W.1. Telephone: Sloane 0428. - 
Birmingham Office: 83 Kineton Green Road, Olton, Solihull. Telephone: Acocks Green 0229 
Portsmouth Office: 23 & 25 Spur Road, Cosham. Telephone: Cosham 78702. 
S.R.B.67 
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TRUCK MIXERS 


and AGITATORS 


For mixing en route 2} and 4} cu. yd. 
mixed capacity. For agitating 
pre-mixed concrete 3} and 

6} cu. yds. 








Also makers of a full range of 
tilting and non-tilting mixers 
and self-priming water pumps. 






EXCAVATORS 
MOBILE CRANES 


RANSOMES & RAPIER LTD: IPSWICH: ENGLAND 
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No. 10 IN A SERIES SHOWING RECENT DEVELOPMENTS IN CONCRETE CONSTRUCTION 


Prestressed Concrete BOWATER'S 


x MULTIWALL 
—a complete alternative 


" PAPER SACK FACTORY 
to steel 


ELLESMERE PORT 








Ever since prestressed concrete con- 
7 struction was first used in this 
country, designers, architects and 
civil engineers have specified “‘ Wire 
by Johnsons’. The reason is qual- 
. yd. ity, built up on early experimental 
ting work with those specialist designers 

who studied and worked on the Con- 





and tinental development of this new 
building technique. Sponsor: THe BOWATER PAPER CORPORA- 
TION LTpD., LONDON, W.1. 
Johnsons have a long record of Architects: FARMER & DARK, F/F.R.LB.A., 
inge of ‘* Firsts’ including indented wire LONDON, S.W.1. 

j . : Consulting Engineer: C. V. BLUMFIELD, B.Sc.(Eng.), 
mixers for greater bonding and coils of M.LC.E., M.LStruct.E., of 
umps. 8 ft. diameter, from which the wire Wane, Suaaer, 

: Contractors: Sir ALFRED MCALPiIne & SON 
pays out straight. Ltp., WiRRAL, CHESHIRE. 


7 wire was essential- 


Yohnsons the choice! 


D Richard Johnson & Nephew Ltd., Manchester 11 
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accurate particle size analysis 


Vibration alone or hand shaking is not sufficient for accurate 
particle size analysis of materials. Vibration alone is more inclined 
to aggregate the particles. The Inclyno Test Sieve Shaker ensures 
perfect segregation of the various particle sizes in the shortest 
possible time having a double movement of gyrating and jolting 
the test material. 


The Inclyno Test Sieve Shaker is an essential! unit for all laboratories 
and is standard equipment in many Government laboratories, 
nationalized industries and industry in general. 

Operated by a fractional h.p. motor and supplied complete with 


automatic time switch covering test periods up to 60 minutes. 
Models available for all sizes of standard test sieves. 


INCLYNO 


TEST SIEVE SHAKER 
Write or telephone Crawley 25166 for List IN 1609 
THE PASCALL ENGINEERING CO. LTD. 
GATWICK ROAD - CRAWLEY ~ SUSSEX 
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All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints ” 
concrete work. Cop 

is ductile, will not 0rd 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM | LTD. 


MORTON STREET - FAILSWORTH - 
Telephone : FAILsworth “ve 
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CUT YOUR CONCRETE COSTS 


with the 


A.B.MOULD 


MIXER-DRIVE SHOVEL 


ALL BRITISH DESIGN AND MANUFACTURE 
(Patent applied for) 





At last ! 


The perfect combination of a winch unit 
attached to and driven by the mixer, 
but operated from the press-button 


controlled shovel. 


THE BUILT-IN JIB ELIMINATES 
SITE INSTALLATION COSTS. 





LOW CAPITAL OUTLAY RECOVERED IN TEN WEEKS 
NO RUNNING COSTS 
FITTED TO MOST MIXERS 


Ask for a demonstration from : 


A. B. MOULD & CONSTRUCTION CO., LTD. 


VULCAN WCRKS, VULCAN WAY 
NEW ADDINGTON, SURREY 


Telephone : Lodge Hill 2347 Telegrams : Abmould, Croydon 
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an ever-increasing load on the country’s 
roads... only concrete soundly founded can 
stand up to it. That’s why you'll see more 
and more IBECO used on road construction 
and repair jobs. It’s tough, it improves 
strength, it lengthens the life of the 

road and it saves money. We'll be 

glad to send you samples. 





rolls... : | dy F re oO 


C. Davidson & Sons Ltd., 
Mugiemoss, Aberdeenshire. WATERPROOF CONCRETING PAPER 
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Ducts for stressed 
concrete. . .labour 
saving . . . easy to install 
. . outer ribbing 

gives a perfect bond to 
the surrounding concrete 
. . the inside of the 

tube is smooth to facili- 
tate the passage of bars 
or cables and allows 
free flow of grout. 


Supplied in 3” up 
to 6” i.d. 


As approved and 
supplied for the 
Lee-McCall, Freyssinet 
and Gifford—Udall 
systems. Also suitable 
for other systems 

and designs. 


HUES 
GOOEHEWE 


UNI-TUBES LTD Enquiries to London Office: 
9 South Molton Street, W.i Telephone: Mayfair 7015 
Works: Alpha Street, Slough. Telephone: Slough 254768 
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Supplied 
to leading 


contractors 
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WATERTIGHT 

LININGS 
LININGS 
FOR 
FOR 
TUNNELS, 

RESERVOIRS, 

SEWERS, 
SWIMMING 
TANKS. 
BATHS, ETC. 


Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, ete. 


THE 


CONSTRUCTION CO LTD 


WESTERN HOUSE, HITCHIN, HERTS. 














WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete 
WILLIAM BOYER & SONS, LTD. 











Sand and Ballast Specialists, 
DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 
Quotations on Application. PADDINGTON BASIN, W. 
Telephone: Paddington 2624 (3 limes). MEMBERS OF B.S. & A.T.A. 








“REINFORCED CONCRETE DESIGNER’S HANDBOOK” 


By CHAS. E. REYNOLDS 
(44,000 copies already sold) i 


NEW EDITION NOW READY 


Revised in accordance with British Standard Code No. 114, 1957 
Price 18s. ; by post 19s. 2d. $4 in Canada and U.S.A. 


Concrete Publications Ltd. 
14 Dartmouth Street, London, S.W.| 

















te 
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RANALA 


STEEL MOULDS 








MANHOLE AND CHAMBER MOULDS 


Solidly constructed Standard Moulds of many types from stock or specially 
made to your drawings. Speedy and competitive. Kerb, Garden Edging, 
and Coping Moulds to B.S. 340-1950. We make a speciality of the prompt 
delivery of radius kerb moulds. Other moulds ex stock or in a few days. 


Send for illustrated catalogue of standard moulds. Accurate and very 
strongly made. 


RANALAH 


STEEL MOULDS LIMITED 





43 DEVONSHIRE PLACE: BRIGHTON ‘SUSSEX: Tel: 22191/4 
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COMPREHENSIVE SCHOOL 
Tulse Hill, London, S.W.2 
ARCHITECT: J. L. Martin, M.a., PH.D., F.R.LBAs 
(former Architect to L.c C.C. 5) 
CONTRACTORS: Leslie & Co. Ltd. (Foundations) 
Rush & Tompkins Ltd. (Superstructure) 
Construction of in situ reinforced concrete and precast 
concrete units. Decorative precast concrete cladding 
slabs form a dominant feature. 


— | 


—* 


feel 


—— 
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SAVE MONEY by buildingin 
REINFORCED CONCRETE 


paper ag CONCRETE is being used increasingly in Great 
Britain for offices, factories, warehouses, flats, schools and 
similar building and industrial projects, as it has proved itself 
the cheapest form of construction. For the building frame, external 
cladding, staircases, floors and roof, reinforced concrete offers 
many advantages—in addition to that of low cost. 
Modern concrete technology, aided by research—The Blue 
Circle Group of Companies alone spend over £300,000 each 
year on research and development—and the availability of the 
range of Blue Circle Products for structural and decorative con- 
crete, have placed concrete in the forefront of modern construc- 
tional materials. 

The services of our Technical and Advisory Department are at your disposal 
THE CEMENT MARKETING COMPANY LIMITED 


PORTLAND HOUSE, TOTHILL STREET, LONDON, SW! 
G. & T. EARLE LIMITED, HULL 





THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD., PENARTH, GLAM. 



























Serremser, 1957. CONCRETE AND CONSTRUCTIONAL ENGINEERING li 


















This one-inch head pneumatic 
immersion vibrator solves all 
problems in obtaining efficient 
vibration of thin concrete mem- 
bers and concrete which is 
congested with reinforcement 
or prestressing wire. The 
vibrator will give equal satis- 
faction for general concrete 
work, as the |” dia. head can 

be interchanged in a few 
minutes for a more power- 

ful 14” or 2}” dia. head. 

The weight of the type 

AS 30 is only 15 Ib. and 

its frequency is 12,000 

r.p.m, 


NEEDLE 
VIBRATOR 


with one-inch 
diameter head 
for concrete 
which is congested 
with reinforcement 
or prestressing wire 


Our range of immersion vibrators also Includes the Giant pneumatic vibrator 
with a 4-in. head, the General-Purpose pneumatic vibrator with a 23-in. head, 
and the Lightweight electric vibrator with heads ranging from |} in. to 3 in. 
diameters, which is also available with petrol engine. 


COMPACTORS ENGINEERING LTD. 


65 EFFRA ROAD, LONDON, S.W.2 
TELEPHONE : BRIXTON 408! -3 
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LENSCRETE 


GLASS AND FERRO- CONCRETE 








CONSTRUCTION 


LENSCRETE LID. —— 


66 QUEEN’S CIRCUS LONDON, S.W.8 of the British Isles, 





TELEPHONE : MACAULAY 1063 Dominions and Colonies. 


GOV NU 


SPECIALISTS 



































We invite inquiries 
for new or © 
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NO PINS, NO NUTS TO LOSE ¢ NO THREADS 
TO CLOG OR WEAKEN © NO GHAINS TO BREAK 
© WEIGHS ONLY 24 Ibs. (PLUS INNER TUBE) 
Operates from 5’ 6" up to any height required using the base unit 
and standard scaffolding tube. Secured by inserting the inner tube 
into the outer, the inner tube being automatically clamped by a 


simple movement of the locking lever. The locking device cannot 
be released by accident. 





The graph below, shows the results of exhaustive tests on the Mills Self-Lock .Prop, 
using standard scaffolding tube. It clearly indicates that the Mills Self-Lock Prop, with 
‘tube at an overall height of 8 ft., has a Safe Loading of 4.1 tons. Even with a Loading 
of 8.1 tons the Mills Self-Lock Prop remained undamaged, although the tube buckled. 





Apart from normal application as shown, the Mills Ce a curve) 2 Ubipate Tet anes fo, Sep Lock Prop 
Self-Lock Prop can be used at any angle — even tube inner. 

upside down, The Mills Self-Lock Prop locking device (Conte carve) Toca sera fa earn F ae 
allows fine adjustment to be made under load. (Bortomcurve)SafeLoad curve for Mills Self-Lock Prop 


MILLS SCAFFOLD CO. LTD. A subsidiary of Guest, Keen & Ltd. 
HEAD OFFICE: TRUSSLEY WORKS, sammensmite GROVE, LONDON, W.6. TELEPHONE RIVERSIDE 5011 (10 tines) 
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Coated Macadam 
Concrete Aggregates 
Granite Chippings 
Crushed & Screened 
Hardcore 


wae, | 


ROWLEY REGIS 
GRANITE QUARRIES LTD. 


Springfields, 
Phone: 


Nr. 
Blackheath 


Dudley, Worcs. 
(B’ham) 202! 











Model VP 350-A (Swivel Base or Barrow Mounting) 


Prompt Delivery. Highly Competitive Prices. Genuine 
Service. Re-Sale Terms Available. 


sk We operate a 48-hour Shaft Repair Service for all makes. 


Catalogue. 
30 years’ experience in the design 


For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


eB ASX STU jy 


Regd. Trade Mark British Made 


Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates 9,000 to 
15,000 Vibrations per minute from low flexible 
shaft speeds of 4,500 to 7,500 R.P.M. 

@ Petrol or Electric Drive. 

@ Robustly built throughout and backed by 
genuine service. 

@ Fitted centrifugal clutch, long-life flexible drive 
and Vibrator. 


This unique machine, with quick-change additional 
tools, can also be used for: SURFACING, WET- 
RUBBING CONCRETE, GRINDING, DISC SAND- 
ING, AND DRILLING (up to !}” in Concrete, |” in 
Steel, and 2” in Wood). 


Write to-day for 8-page fully descriptive 


Agents throughout the world. 


and manufacture of flex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL CO., LTD. 


EDENBRIDGE, KENT. Telephone : 
17 QUEENSBERRY WAY, S.W.7. Telephone : 


LONDON OFFICE: 


3385-6 
KENsington 3583 
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NEW GANDY BRIDGE 
TAMPA BAY FLORIDA 


i PIPE BRIDGES 


| IN LEE MccaLL PRESTRESSED CONCRETE 
muir ony 
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CONSTRUCTION, *~......... 
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McCalls Macalloy Bulletins comprise reproductions of 
authoritative articles from the technical press giving 
up-to-date information about the application of Lee- 
McCall prestressed concrete. 

Copies of the latest Bulletins listed below are available 
on request. 














BULLETIN No. 12. 








BULLETIN No. II. 


Prestressed Concrete Bridges New Gandy Bridge, 
in North Devon. Tampa Bay, Florida. 
BULLETIN No. 13. BULLETIN No. 14. 


Pipe Bridges in Lee-McCall Mahi Bridge at Vasad. 
Prestressed Concrete. 


McCALLS MACALIOY LIMITED 


TEMPLEBOROUGH, SHEFFIELD _—~P.O.. BOX 41 Tel : ROTHERHAM 2076 (P.B. EX. 8 LINES) 
LONDON OFFICE: 8-10 GROSVENOR GARDENS, S.W.!. Tel: SLOANE 0428 
Birmingham : 83 Kineton Green Road, Olton, Solihull. Tel: Acocks Green 0229 
Portsmouth : 23 and 25 Spur Road, Cosham. Tel : Cosham 78702 
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GLASCRETE_ 


at 
St. Basil’s Church 


BASILDON 


Architects 
Messrs. Burles & Newton 
A.A.R.LB.A., A.M.T.P.L 





The entire natural lighting to this 
church is provided by Glascrete 
windows of which this end feature 
is an interesting example. Con- 
crete Tracery tothe baptistery and 
doorways further illustrates the 
adaptability of Glascrete. 


J.A. KING &C° LT, 


18] QUEEN VICTORIA STREET 
LONDON, E.C.4 CEN. 5866 














=< — Tel. : UXBRIDGE 
T.P.S. 
SHUTTER-PLY PAINTS 


will make your shuttering and moulds last longer 
and save the labour costs of repeated mould oil 
applications 


Reduced costs and clean concrete surfaces are always 

obtained—wood grain is filled and sealed against water 

and alkali — Douglas Fir staining eliminated. Types 
for all uses 


TECHNICAL PAINT SERVICES DEPT. C.C.E. 


COWLEY MILL ROAD -——— UXBRIDGE -——— #MIDDLESEX 
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SUOM COVERING PAINT 


WHAT IT [Ss - AND HOW TO APPLY IT 






THIS BOOK witl TELL YOU 





You will find this booklet very useful. 
It describes the complete range of Stic B 


STONE COVERING—Fine Stipple 





Products, their application and use by the 
Architect and Builder. Included also is 
a comprehensive report by the Building 
Research Station on the conditions under 
which our products were tested, and the 


impressive results that were achieved. 





; Sp IOS RV Please write to our London office, when a 
STONE COVERING—Coarse Stipple copy will be sent you by return. 


STIC B PAINT SALES LTD. 


99 WANDSWORTH ROAD, VAUXHALL, LONDON, S.W.8 
Telephone: RELiance 5566 
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An Electrically Driven PC3 Concrete 
Pump with remixer. Capacities from 20 
to 24 cu. yds. per hour. Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal, Also smaller model PC4— 
8-10 cu. yds. per hour. 


FOR SALE AND HIRE 


EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 


Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 


Pumpable concrete must of necessity be good concrete. 


Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 


The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


(HE REGISTERED TRADE MARK OF PUP | a") ‘4 . } THE CONCRETE PUMP COMPANY LIMITED 









4STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546 Telegrams; Pumpcret, Kens, London 
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5O years ago these baths 
were reinforced with 


EXPANDED METAL 


EXPAMET can take it! 


In 1906, when the finer techniques of con- 
crete reinforcement were still being 
learned, The Expanded Metal Company 
undertook the design and construction of 
a large part of the concrete work at the 
Hammersmith swimming baths. 

Now, in 1957, the baths have been modern- 
ised and, during renovations the pioneer 
work of Expanded Metal Engineers has 
been fully justified. 50 years ago, the roof 
of the main swim was revolutionary in 
design and construction. Today, this roof, 
with its nine reinforced concrete arched 
rib roof principals, giving a 50 ft clear 


Expamet 


The Expanded Metal Co. 


span, is still in perfect condition and 
requires no repairs. 

The Expanded Metal Company Ltd. has a 
rich background of experience in the 
design and supply of reinforcements for 
all classes of work. Modern developments 
and techniques are handled by its 


REINFORCED CONCRETE DESIGN GROUP 


Chief Design Office: Burwood House, Caxton Street, 
London, S.W.1. ABBey 7766. Other Group Centres are 
at P.O. Bor 14, Stranton Works, West Hartlepool, 
Hartlepools 5531. 118 Portland Street, Manchester 
Central 9855. 182-185 Melchett Road South, Kings 
Norton, Birmizigham, Kings Norton 4241. 


Limited 


Burwood House, Carton Street, London, S.W.1 
OFFICES AT: 





ABERDEEN - BELFAST + BIRMINGHAM - CARDIFF - DUBLIN - EXETER - GLASGOW - LEEDS - MANCHESTER - PETERBOROUGH « WEST HARTLEPOOL 
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Steel 
Reinforcement 


bent... bundled... labelled 


Delivered to site ready for fixing « 
No loss of time in checking and sort- 
ing material « No loss of material 


due to prolonged storage on site « 


A complete service of 
DESIGN, FABRICATION AND FIXING 
fer all types of Reinforced Concrete 
Constructien. 


f.¢. JONES 


AND COMPANY LIMITED 


REINFORCEMENT ENGINEERS 


HEAD OFFICE: WOOD LANE, LONDON, W.12 ‘ Telephene : SHEpherds Bush 2020 

SOUTH WALES OFFICE: G00 
2 PIERHEAD CHAMBERS, BUTE STREET, CARDIFF . Telephone : Cardiff 28786 
REINFORCEMENT DEPARTMENT : 

17 BUCKINGHAM PALACE GARDENS, LONDON, S.W.! ° Telephone : SLOane 527; BRUY 
WORKS: Shepherds Bush, London. Neasden, Middlesex. Treorchy, Glamorgan pea 


Ail reinfareement enquiries please, to: 17 Buckinghcam Palace Gardens, London, $.W./ 








3544/3835 
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? 
TING EQUIPMENT . 
-/ gectaam then get the best 


choose TALTAM, 


PETRCL & ELECTRIC 
VIBRATING 
TAMPER 


SALE OR HIRE 


You nee 





Details of these, all types of internal and 
external vibrators, and contractors’ plant 
sent On request. 


E-P-ALLAM £€ CO. LTD. 


LONDON: 45 Great Peter Street, S.W.I. - Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St., Glasgow, C.5. Tel.: South 0/86 Works: Southend-on-Sea. Tel.: Eastwood 55243 















the ideal 
underlay 
and overlay 








Chapman’s Concreting Paper conforms to 
British Standards. Deliveries can be made 
from stock at short notice. Samples and 
Pp are available on re 


H. W. CHAPMAN Lro. 


THE EMBANKMENT - WELLINGBOROUGH - NORTHANTS TELEPHONE : WELLINGBOROUGH 2214 
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Those URGENT jobs! 


If-you want to 
use concrete In 
less than 24 hours 
you must use fondu. 





When it’s a question of usable strength at real speed no other type of 
cement can approach CIMENT FONDU. 

Many concreting jobs can be put into use even in a few hours ; 24 hours 
is the maximum waiting time. 

CIMENT FONDU is not “ quick-setting” and gives ample time for 
placing; considerable strength develops after about 6 hours. 


Please ask for leaflet ““ Between Dusk and Dawn” 


FTTeTeC TTC) 


MENT 


FOR SPEED - STRENGTH 
RESISTANCE - REFRACTORINESS 


Manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
73) BROOK STREET, LONDON, W.I. Telephone: Mayfair 8546 





3/1385 
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Everyone Knows ... 


SPENCER WIRE 
gets around 


Spencer Expanded Metal in Mild Steel, Stainless Steel and Alu- 
minium is used by the Building Trade for reinforcing, 
openwork flooring, fencing and decorative purposes. It is manu- 
factured in accordance with B.S. 405: 1955 
Expanded Metal (Steel) and B.S. 

1221 : 1945, Part C. 

Spencer’s Perfection ‘ C ’ Lathing is a most 
effective base for plaster work. It is 
protected with our special rust-resisting 
coating which is available in black, red or 
brown. Spencer’s Lathing complies with 
B.S. 1369: 1947. 








ra 


Always specify Spencer Expanded Metal 


THE SPENCER WIRE COMPANY LIMITED - WAKEFIELD 


Telephone: Wakefield 6111 (10 lines) Telegrams : Spencer, Wakefield, Telex Telex No.: 55.200 
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FOR HANDLING CEMENT IW BULK... 


SEPTEMBER, 1957 


One of four Portasilos in use on 
the construction of the New B.P. 
Fully proved on hundreds of sites, House which is to be leased 
the Portasilo is the most highly developed, fully portable equipment 
in the world for handling cement in bulk. The unique Pullwey Mechanical 


to the British Petroleum Co. Lid 
Cement Man provides fully automatic weighing of the cement, 


without which the full saving of using cement in bulk cannot be achieved. 


Arch. Messrs. Joseph F/FRIBA 
The use of the Portasilo readily effects a saving of 18/- and 


10 Lowndes Square, London, SW | 
Main Contractors, Myton Lid 


Head Office, 169 Clough Road, 
over per ton of cement used. 


Hull. 


London Office, 


... there’s nothing like the 


PORTASILO 








PORTASILO LIMITED - BLUE BRIDGE LANE + YORK ~ Tel. 24872 (8 lines) 


Covered by patents or pavent 
AND AT LONDON BIRMINGHAM MANCHESTER GLASGOW BELFAST DUBLIN 





applications in Great Br::in 


and the Principal count: 
of the world 
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EDITORIAL NOTES 


Requirements for Resistance to Fire. 


SINCE the publication of the Model By-laws of the Ministry of Housing and Local 
Government and the Building By-laws of the London County Council, the Joint 
Fire Research Organisation has made new recommendations on the requirements 
for the fire-resistance of reinforced concrete, and these have been incorporated 
in the latest (1957) revision of the British Standard Code of Practice for the Use 
of Reinforced Concrete in Buildings (No. 114). The periods of fire-resistance 
required by the by-laws are based on the results of tests, but it is not clear that 
this is the case with the recommendations of the Code or whether they are the 
opinions of the Joint Fire Research Organisation that might not be confirmed by 
actual tests. Whereas the London County Council can grant waivers, the Model 
By-laws are statutory requirements when they are adopted by local authorities. 
Any departure from them must have the approval of the Ministry of Housing and 
Local Government, so that waivers cannot be granted by the local authorities who 
have adopted them. The Code can give recommendations only that cannot 
override these by-laws. 

It is stated in the Code that “in certain by-laws, notably building by-laws 
based upon one of the models issued by the Ministry of Housing and Local Govern- 
ment and the Department of Health for Scotland, compliance with the provisions 
of certain British Standards or British Standard Codes of Practice, or of specific 
clauses therein, is deemed to satisfy the requirements of certain of the by-laws 
in the fields covered by the British Standards and Codes of Practice or by the 
specific clauses referred to”. The Model By-laws, however, require that the 
fire-resistance of buildings and parts of buildings must comply with a schedule 
given in the By-laws or with British Standard No. 476. Compliance with the 
recommendations of the Code is therefore not sufficient under the Model By-laws 
so far as fire-resistance is concerned. 

The important differences between the requirements of the Model By-laws 
and the recommendations of the Code are as follows. In the case of reinforced 
concrete columns, the Model By-laws require that when the least dimension is 
12 in., 10 in., and 8 in. the fire-resistance may be assumed to be two hours, one 
hour, and half an hour respectively. The Code recommends that when the 
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least dimension is 18 in., 12 in., 8 in., and 6 in., the fire-resistance may be assumed 
to be four hours, two hours, one hour, and half an hour respectively. According 
to the Model By-laws 12-in. and 1o-in. columns have fire-resistances of four hours 
and two hours respectively if reinforcement with a 2-in. mesh is placed centrally 
in the concrete cover to the longitudinal reinforcement. The Code recommends 
that 12-in. and g-in. columns may be assumed to have fire-resistances of four hours 
and two hours respectively if a hard-drawn fabric with meshes not greater than 
6 in. is placed in the cover to the main reinforcement. It seems that the intention 
is to allow the large-mesh fabric to be fixed to the lateral binding, and thereby 
to overcome the difficulty of fixing and maintaining the smaller-mesh fabric 
centrally between the main reinforcement and the outside of the concrete—this 
is particularly difficult, and the results are more uncertain, if the concrete is con- 
solidated by vibration. The reason for the requirement of the By-laws that the 
steel mesh shall be in the middle of the concrete cover, is that tests have shown 
that when the mesh is in this position the concrete on the outside of the mesh 
will spall off first and still leave half of the thickness of the cover to protect the 
main reinforcement, and the protection is therefore more efficient. The lateral 
ties are generally about } in. diameter so that under the new recommendations 
the concrete may spall off only } in. from the main steel and, due to the large 
meshes, may easily spall off to the main bars. It is not stated whether tests have 
proved that fabric with a larger mesh fixed directly to the binders is equally 
effective, or whether the tendency will be for the cover to spall off at the mesh 
and leave the main bars exposed. The Code also recommends that the least 
dimension of a column may be reduced if limestone is used as the coarse aggregate, 
and this again is not permitted by the Model By-laws or by the Building By-laws 
of the London County Council. 

The recommendations regarding the fire-resistance of walls are the same in 
the revised Code as in the Model By-laws, but the recommendations concerning 
the fire-resistance of beams are different. Whereas the Code recommends that in 
the case of beams the cover of concrete be 1 in. for one hour’s fire resistance and 
3 in. for a fire-resistance of half an hour, the Model By-laws require 1} in. and I in. 
respectively and the By-laws of the London County Council require a cover of 
I in. for both periods of fire-resistance. 

In Clause 343 of the Code it is stated that the recommendations on fire- 
resistance given in Clause 801 are included for guidance only, and it may be that 
the London County Council and the Ministry of Housing and Local Government 
will alter their By-laws to permit the recommendations given in the Code, or 
grant waivers to permit their adoption, but unless (or until) this is done the recom- 
mendations of the Code on the fire-resistance of columns and beams cannot be 
accepted by the London County Council or by local authorities who have adopted 
the Model by-laws. It is advisable for architects and engineers to consult the 
local authority concerned before designing a reinforced concrete framed structure 
in accordance with the recommendations of the Code, or the dimensions of columns 


and beams may have to be increased afterwards to comply with the requirements 
of the By-laws. 
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MATERIALS FOR PRESTRESSED CONCRETE. 


Notes on Materials for Prestressed Concrete. 
By PAUL W. ABELES, D.Sc., M.1.Struct.E. 


STEEL. 


Types of Steel.—Steel for prestressed concrete must have high tensile 
strength and adequate ductility. These qualities are found in (a) Carbon or alloy 
steel, hot rolled, but otherwise untreated ; (b) Cold worked steel, which is drawn 
or deformed, and preferably tempered ; and (c) Hot rolled and tempered steel. 

Carbon or alloy steel has a carbon content not greater than 1 per cent., 
and this is mainly responsible for its high tensile strength. Alloying elements 
such as manganese, nickel, and chromium may also be added to improve the 
mechanical properties of the steel, and various heat treatments have a beneficial 
effect ; these treatments make use of the fact that if steel is heated to a temperature 
higher than about 850 deg. C. (termed the “ transformation temperature ”’), its 
final structure and the extent to which its properties are improved depend on the 
rate of cooling. If the steel is cooled slowly from its transformation temperature, 
the treatment is termed “ annealing”; if it is allowed to cool from the trans- 
formation temperature at its normal rate, the treatment is termed “ normalising ’’. 
If, on the other hand, the steel is suddenly cooled from above the transformation 
temperature to room temperature by immersion or “ quenching ”’ in oil, the 
hardness and brittleness of the material are appreciably increased. Quenching 
is usually followed by a tempering process in which the steel is reheated to about 
400 deg. C. and allowed to cool in air; this reduces the brittleness of the steel. 
If the steel is rapidly cooled from above the transformation temperature to about 
450 deg. C. and then allowed to cool slowly to room temperature the process is 
termed “ patenting ’’, and has an effect similar to that of quenching and tempering. 
The term “ stress relieving ’’ is used to describe heating to a temperature between 
too deg. C. and 250 deg. C. 

Cold working of steel increases its strength, and is mainly carried out by 
drawing wire through a series of dies, with progressive reductions in the diameter 
of each die, and consequently of the wire. Cold rolling is also used to produce 
the same result. Rolling, whether hot or cold, enables the steel to be deformed 
or indented, if required. 

It is usual to apply heat treatment to all prestressing steels except those of 
natural hardness, and secret or proprietary processes are often used. Ordinary 
oil quenching is generally considered to be unsatisfactory. Other methods, 
termed ‘‘ mar tempering ” or “ gradational tempering ”’, are used and cooling is 
often carried out in lead, salt, or oil baths. 

Although the effects of the foregoing processes are known qualitatively, the 
actual properties of any steel can be determined only by tests. It is essential 
that sufficient satisfactory data should be available before any type of steel is 
used for prestressing. 


Stress-Strain Relationship. 


An ideal stress-strain diagram for prestressing steel is shown in Fig. 1, which 
meets the following requirements. 


(1) It is imperative to have a high tensile stress which must be accompanied 
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by only a small amount of creep. This is achieved if the permanent elongation 
at the working stress is small, and a steel is required for which the stress-strain 
diagram is linear for a large proportion of the ultimate load. This property is 
measured by the “ proof stress’, which is defined as the stress which produces 
a certain permanent deformation (usually o-1 per cent.) on first loading, and a 
steel which is suitable for prestressing should have a high proof stress (Fig. 2). 

(2) It is also most desirable that an ultimate elongation of apprcciable 
magnitude should be obtained in order to reduce as much as possible the chance 
of sudden fracture. 
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Fig. 3.—Stress-strain Diagram 
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Fig. 2.—Proof Stress. 


The stress-strain diagrams for various types of steel in Fig. 3 indicate that the 
ultimate elongation tends to decrease as the ultimate strength increases. It is 
clear, therefore, that piano wire is not entirely suitable for prestressing, despite 
its high proof stress, as its ultimate elongation is very limited. On the other 
hand, mild steel and deformed bars, which have a large ultimate elongation, are 
unsuitable because of their low yield point or proof stress. Fig. 3 also shows 
that a distinct yield point occurs in low-alloy bars, and this influences the ultimate 
strength of structures with bonded steel in which the steel is the weaker part and 
failure is initiated either by its excessive deformation or by its fracture. 
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Resistance to Fatigue. 


In a prestressed concrete structure the tensioned steel is subjected to sus- 
tained loads of considerable magnitude, and to a further dynamic loading whenever 
the live load is applied at short intervals of time. The effect of this dynamic 
loading depends on the number of times the load is applied, and is much less 
severe in structures with well-bonded steel than in structures with unbonded or 
poorly-bonded steel. 
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Fig. 6.—Zones of Damage and Failure. 


The fact that repeated loading influences the ultimate strength of a material 
is not a new discovery ; it was known to Wohler in 1870." Fig. 4 indicates the 
relationship between the number of cycles of applied load and the maximum 
stress sustained for three materials (after Mr. H. F. Moore).° This maximum 
stress is termed the ‘“‘ endurance limit’, or “ fatigue strength ”’, and is defined 
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as the maximum stress that can be attained without failure when the material 
is subjected to a given number of repetitions of loading. It is dependent on the 
number of cycles of loading and on the range of the applied dynamic stress. At 
one time an endurance limit based on one million repetitions of load was considered 
to be sufficient, but to-day two or more million repetitions are frequently applied. 
The effect of the range of dynamic stress on the endurance limit is shown in 
Table I, which gives results obtained from tests on axle steel) ; it is seen that the 
endurance limit is reduced as the range of dynamic loading increases. Fig. 5, 
known as a “ Goodman” diagram,® presents in graphical form the data in 
Table I. 

The endurance limit may be exceeded occasionally without causing adverse 
effects. In tests carried out by Mr. H.G. French on a material whose endurance 
limit for ten million repetitions was 36,000 lb. per square inch, this limit was still 
reached despite occasional stresses of 55,000 Ib. per square inch applied 40,000 
times, 45,000 lb. per square inch applied 100,000 times, and 40,000 lb. per square 
inch applied 800,000 times. Fig. 6 presents these results so that a “ zone of 
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Fig. 7.—Effect on Fatigue Strength of Corrosion. 


damage” is shown between the endurance-limit line and the “ damage”’ line 
derived from the foregoing results. 

The preceding notes assume that the dynamic loading is applied continuously. 
It has been established that rest periods have a beneficial effect on the subsequent 
elastic behaviour of the material, and Mr. W. M. Wilson“) has shown that the 
fatigue strength of mild steel is also improved if the rest periods are not shorter 
than thirty minutes. 

It can normally be assumed that the endurance limit of cold drawn wire 
for two million repetitions lies between 55 per cent. and 70 per cent. of the ultimate 
strength when the range of dynamic stress lies between zero and the endurance 
limit, and that the limit may be between 66 per cent. and 75 per cent. of the 
ultimate load for a much smaller range of dynamic stress. With indented or 
stranded wires the resistance to fatigue is reduced. Certain alloy steels have 
a lower endurance limit, and the permissible range of dynamic stress which is 
available at the effective prestress is therefore rather small to withstand fatigue. 

Other effects, termed “stress corrosion’’ and “corrosion fatigue’, may 
occur when the tensioned steel is exposed to air. These may lead to failure at a 
lower load than the ultimate load, and Fig. 7, due to Mr. A. W. Judge, illustrates 
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this. Only tensioned steel which is entirely free and exposed to corrosion is sub- 
ject to these types of attack. Occasional cases of stress corrosion occurred with 
hot rolled wire, before the present types of prestressing steel were developed. 
In one instance, however, a failure which was originally attributed to stress 
corrosion is now known to have been due to the addition of calcium chloride 
to the concrete when steam curing was applied. Tests by Professor R. H. Evans® 
have since shown that the use of calcium chloride combined with steam curing 
may lead to rapid corrosion of steel in concrete, whether it is tensioned or not. 


Creep and Relaxation. 


Creep may be defined with sufficient accuracy as the change in elongation 
which occurs over a period of time as a result of sustained loading.* When 
considering prestressing steel it is necessary to determine the property known 
as “relaxation ’’, which is the reduction in tensioning stress that occurs as a 
consequence of creep throughout the length of the wire or bar. (Secondary effects 
due to the small change in length caused by creep of the concrete are ignored.) 

It was previously noted that creep is relatively small when the stress-strain 
relationship of the steel is suitable. The magnitude of the creep, however, 
depends entirely on the treatment the steel undergoes ; two steels with very similar 
stress-strain diagrams may differ appreciably in their extent of creep (or relaxation). 
It is therefore important to obtain accurate data, relating the magnitude of the 
creep to the applied stress, for any steel used in prestressed concrete. In general, 
the creep increases as the tensile stress increases. The relaxation depends onthe 
quality of the steel, and may be between 4 per cent. and Io per cent. of the original 
stress when the stress due to tensioning is 70 per cent. of the ultimate stress ; 
with some modern steels the relaxation may be smaller even than 4 per cent. 


Effect of High Temperatures. 


An alloy steel which is hot rolled but otherwise untreated (and consequently 
of limited strength) undergoes a reduction in strength when its temperature is 
raised above 350 deg. C., but regains its original strength when it cools. Cold 
worked steels and heat-treated steels suffer a permanent reduction in strength 
under similar conditions, and if the temperature exceeds 400 deg. C. this reduction 
is considerable. When considering the resistance of a prestressed concrete struc- 
ture to fire, it is therefore important that the cover of concrete should provide 
sufficient insulation to delay the heating of the embedded steel. 


CONCRETE. 


Concrete is a heterogeneous material of a most complicated nature, the 
properties and qualities of which vary widely, and no attempt is made here to 
describe the problems involved in the production of high-strength concrete. It is, 
however, necessary to consider the strength of concrete under various types of 
loading, the relations between these strengths, their connection with the modulus 
of elasticity, and such physical properties as shrinkage and creep, all of which 
affect the deformation of concrete. It is also necessary to consider the changes 
these properties undergo as the concrete ages. 


*Creep due to high temperature is not considered in these notes. 
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Compressive Strength. 





The compressive strength of concrete increases with age as is indicated in 
Fig. 8. The shape of the curve depends partly on whether ordinary or rapid 
hardening (high-early-strength) cement is used, and is also influenced by the 
magnitude of the strength. In most countries it is usual to accept the crushing 
strength of cubes as a measure of the compressive strength of concrete, but a 
closer agreement between the test results and the actual strength of concrete in 
situ is obtained if the tests are made on cylindrical or prismoidal specimens, the 
most reliable being those obtained from cylinders. The relationship between the 
strength of cubes and cylinders or prisms is complex. It is sometimes assumed 
that the relationship is linear, the strength of the cylinder or prism being assumed 
to be 80 per cent. of the strength of a cube of equal area, but if this were correct 
there would clearly be no necessity to use cylinders or prisms. In fact the ratio 
of the strength of cylinders or prisms to the strength of cubes depends on the 

































= 
2 MENT 
2 WARDENING PORTLAND CE 
” ETLAND CEMENT oe 
~ eo es ee 0 
rr a ance $ 
ws u ‘os 0-8Cp =a\= - 
- °o | = 
$ oer * is) “ 
9 = | | 4 
= om 
5 4 —— Ke, ale : 
—— oO — cp _ = 
w= TIME o nis 
a2 CO2F zn | 
=z a 
ous DEHYDRATION a - S 4 
wr" SCURING 0 
Fig. 8.—Compressive and Tensile Fig. 9.—Goodman Diagram 
Strength of Concrete. for Concrete. 


composition of the concrete and the dimensions of the cylinder or prism, and 
may vary between 0-6 and o-9. In most cases it is between 0-67 and 0-75. 

It should be noted that the results obtained from static tests on cubes, 
cylinders, or prisms may require to be modified if a structure is subjected to 
sustained or dynamic loading. For example, tests in Switzerland showed that 
the strengths of prisms subjected to two million repetitions of dynamic com- 
pressive loading were reduced as indicated in Fig. 9. If the normal strength of 
a prism is denoted by C, and the “endurance limit” is defined as the maximum 
stress that can be resisted without failure under two million repetitions of loading, 
the results obtained varied, according to the mixture of concrete used, between 
0°58 C, and 0-72 C, when the range of the dynamic loading extended from zero 
to the endurance limit, and between 0-75 C, and 0-85 C, when the lower limit of 
the dynamic loading was half the endurance limit. The limit for sustained loading 
varied between 0°85 C, and 0-95 C,. Fig. 9 is based on average values of the 
foregoing tests and clearly indicates that the endurance limit is reduced when 
the range of dynamic loading increases. 
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Tensile Strength. 


The curve showing the increase in tensile strength of concrete with time is 


quite different from that for compressive strength (Fig. 8). 


In this case a reduc- 


tion in strength due to dehydration of the cement takes place when the concrete 


hardens, and only a small increase occurs as the concrete ages. 


If the concrete 


is properly cured or stored in water, however, an increase in strength occurs 


immediately, and a decrease occurs only when the concrete dries. 


The tensile 


strength mainly depends on the properties of the mortar between the coarse 
aggregate, whereas the compressive strength depends largely on the compressive 


strength of the coarse aggregate. 


The tensile strength of a material is normally 


determined by applying a force to a specimen such that a uniform direct tensile 


stress is obtained and increasing this force until failure occurs. 


Practical diffi- 


culties arise when this procedure is applied to concrete specimens ; if briquettes 


TABLE II.—TENsSILE STRENGTH AND 
MODULUS OF RUPTURE OF CONCRETE 
OF VARIOUS COMPRESSIVE STRENGTHS. 
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Fig. 10.—Test for Determination of 
Tensile Strength. 
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Fig. 11.—Relation between Compressive 
and Tensile Strengths. 


are used the stress distribution is usually non-uniform, a higher apparent strength 
being obtained as a consequence of concentration of stress, and with prisms or 
cylinders it is difficult to ensure that the ends of the specimens are properly 


gripped and that failure does not occur at the ends. 


A method whereby cylinders 


are loaded along a generator has recently been proposed, and appears to overcome 


these disadvantages. 


The loading arrangement for this test is shown in Fig. Io ; 


failure occurs by splitting along the vertical diameter. It is usual, however, to 
determine the tensile strength from bending tests on prisms, from which the 
tensile strength in bending, or modulus of rupture, is obtained. This is a nominal 
value based on the assumption that the specimen is homogeneous, and its magni- 
tude varies to a great extent with the dimensions of the prism and the manner in 


which it is loaded. 


The modulus of rupture is in most cases between 1-75 and 


2:25 times the direct tensile strength, and may, with sufficient accuracy, be 
assumed to be twice the direct tensile strength. 
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No linear relationship exists between the compressive and tensile strengths 
of concrete, but the tensile strength does vary to some extent with the compressive 
strength. The relationship C, = 0-5C®” in which C, is the direct tensile strength 
and C, is the compressive cube strength, has been proposed by the Department of 
Road Research, and values for the expression are given in Fig. 11. Table Ii 
gives tensile strengths and moduli of rupture, taken from the Journal of the 
American Concrete Institute, the compressive strengths f; in this case being 
obtained from tests on cylinders. 





Relation between Strength and Modulus of Elasticity. 


The magnitude of the modulus of elasticity has an important effect on the 
behaviour of prestressed concrete and it is essential to make a realistic assessment 
of its value. It is usually considered to be related to the compressive strength, 
and the Building Code Requirements for Reinforced Concrete of the American 
Concrete Institute give the expression E, = 1000 f,, in which E, is the elastic 
modulus and /, the cylinder strength. However, while such a linear relationship 
may give a sufficiently close approximation for the low strengths used in ordinary 
reinforced concrete, it gives values for high-strength concrete that are much too 
high, and a closer approximation must be made. Several empirical formule con- 
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MATERIALS FOR PRESTRESSED CONCRETE. 


necting these two properties of concrete are available, of which the following are 
two: 


Professor M. Ro’ (Switzerland) : 


E,, = 7,810,000. c aay (C, = prism strength). 
yp 


Mr. E. Hognestad (U.S.A.)®: 
E, = 1,800,000 + 460 f, (f, = cylinder strength). 
These are shown in Fig. 12, as also are the numerical values suggested in the 
British draft Code of Practice for Prestressed Concrete, and those given in the 
German Code of Practice for Prestressed Concrete (DIN 4227). 

These formule and values are in general quite reliable, but it is important to 
note that much lower values may be obtained when certain types of aggregates 
are employed. This is the case when lightweight aggregates such as foamed slag 
and expanded shale, or other aggregates that are generally considered to be un- 


suitable for high-strength concrete, are used. Investigations must be made in 
such cases to determine the correct relationship. 
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Fig. 13.—Stress-strain Curves Fig. 14.—_Deformation under Sustained 
for Concrete. Loading. 


Non-destructive methods of testing, using supersonic waves or gamma rays, 
have been introduced of recent years by means of which the dynamic modulus 
of elasticity may be determined. The dynamic modulus is generally slightly 
greater than the static modulus, which is ascertained by a static test on a prism 
or cylinder, and it has been suggested that the dynamic modulus should supersede 
the static modulus for design purposes. Results obtained so far by these methods, 
however, show certain variations in the relationship between the dynamic modulus 
and the cube strength, and further research appears to be desirable before such a 
change is made. 


Relationship between Stress and Strain. 


Fig. 13 shows the relationship between stress and strain for the first loading 
of concrete in compression. Curve A illustrates the behaviour of low-strength 
concrete and shows a high degree of deformation ; curve B represents high-strength 
concrete, and shows that the relationship is linear over a considerable range of 
stress. The curve B appears to indicate that concrete behaves as an elastic 
material, but sustained loading tests show that this is not the case. Fig. 14 
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Fig. 17.—Stress-strain Curves for First and Subsequent Loading. 


shows the variation of strain with time for concretes A and B of Fig. 13 when 
subjected to a constant stress f. When a load producing a stress f is applied at 


time T,, an immediate elastic shortening «,, (. r) occurs where E, is the 
0. 


modulus of elasticity at time T,. The magnitude of this elastic deformation will 
clearly be much greater with concrete A than with concrete B. As time passes a 
continuous increase in the deformation takes place. This increase is also greater 
with A than with B, and reaches its maximum after several years at time T,,. 
The effect of the removal of the load is as shown in Fig. 15, which indicates the 
deformation of concrete under a sustained load applied at time 7,, and after its 
removal at time 7, when the stress is reduced to zero. If the material were 
elastic no permanent deformation would remain, and with a perfectly elastic 
material all deformation would disappear immediately the load was removed. 
Fig. 15, however, shows that the deformation is instantaneously reduced by an 
elastic recovery €,;, and is further reduced by a gradual recovery, termed “ creep 
recovery ”’, €,, but that a permanent deformation ¢, remains at time T,,. 

It should be noted that in Fig. 14 the same elastic modulus is assumed for 
differing stresses, and this corresponds to the assumption that the strength of the 
concrete has reached a constant value before the load is applied. In Fig. 15, 
however, the strain and consequently the value of E is much greater at time 
T, than at time T,, with the result that the elastic deformation ¢,., is less than ¢,,. 

Another aspect of the behaviour of concrete is shown in Fig. 16, which was 
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published by the writer some twenty years ago.2® The curve shown dotted was 
obtained during a continuous loading test, and the full line was obtained when 
the loading was interrupted and reduced to zero several times during the test. 
This latter curve shows the so-called “‘ hysteresis ’’ effect, that is different deforma- 
tions occur when the load is removed and when it is re-applied, and it should also 
be noted that the straight lines which can be drawn through each end of the 
hysteresis loop are parallel to the tangent at the origin of the curve, which repre- 
sents the modulus of elasticity. These considerations apply when the load is 
removed and re-applied slowly at any stage below the lower plastic limit. 

A further characteristic of the behaviour of concrete is that after a previous 
relatively high loading the stress-strain curve remains straight over the range 
from zero stress to a stress of at least 25 per cent. of the ultimate strength, and 
departs very little from this line up to a stress which is 40 per cent. to 50 per cent. 
of the ultimate strength (Fig. 17). This is also true for concrete that gives a 
curved deformation graph on first loading, such as concrete A in Fig. 13. 


MATERIALS FOR PRESTRESSED CONCRETE. 


Shrinkage and Creep. 


In Fig. 14, in addition to elastic deformation, shrinkage and creep also appear. 
Many divergent opinions and theories have been advanced to account for these 
phenomena,” and a separate article would be required to discuss them in full. 
The notes which follow deal briefly with the aspects that are important to the 
designer. 

It is generally accepted (though some authorities disagree) that shrinkage 
may be considered to be entirely independent of the applied loading, and that 
creep is solely dependent on the magnitude and duration of the applied loading. 

A distinction must be made between the initial irreversible shrinkage which 
occurs when the concrete sets and dries and the reversible shrinkage and swelling 
that occur whenever the moisture content of the hardened concrete varies. 
Many factors affect the magnitude of the shrinkage. Tests have shown, for 
example, that the shrinkage of concrete made with sandstone aggregate may be 
twice that of concrete made with limestone aggregate.” Shrinkage increases 
as the cement -content and the water-cement ratio increase. Its magnitude and 
development are also affected by the size of the member ; with large elements 
the shrinkage takes place over a number of years, and only 40 per cent. of the 
total shrinkage may occur during the first year. With smaller elements almost all 
of the shrinkage takes place during the first six months, and finally a greater 
total shrinkage occurs than with larger elements."” The magnitude of the 
shrinkage may vary between 0-03 per cent. and 0-06 per cent. In high-strength 
concrete, as used for prestressing, a maximum shrinkage of 0-03 per cent. is normal, 
but higher values may occur in regions where there are great heat and little 
humidity. 

A very important factor influencing the magnitude of both shrinkage and 
creep is the humidity of the environment, both being much greater in dry air 
than in a humid atmosphere. When a concrete is stored in water, swelling occurs 
instead of shrinkage. If the concrete is later removed from the water shrinkage 
will eventually take place, though it may take several years to develop fully. 

Another important factor governing the magnitude of creep is the strength 
the concrete has attained at the time of loading (Fig. 18). If prestress is not applied 


September, 1957. 397 





PAUL W. ABELES. CONCRETE) 


to the concrete until it has attained a high strength, the creep will be much less 
than if the prestress be applied at a low strength. It follows that, if the same 
prestress is applied to two concretes of equal age, one being made with ordinary 
Portland cement A and the other with rapid-hardening cement B (Fig. 14), 
much less creep will occur in concrete B than in A. Research has also shown 
that the magnitude of creep is directly proportional to the stress (provided that 
the stress does not exceeed 40 per cent. of the ultimate strength of the concrete), 
that it increases as the water-cement ratio increases, and that it decreases as the 
cement content increases. It is also influenced by the properties of the aggre- 
gates ; concrete made with basalt, granite, or sandstone has greater creep than 
concrete made with limestone." 

In view of all these possible causes of variation, it is not easy to forecast the 
magnitude of creep accurately. The relationship between creep and time is 
usually expressed as an exponential curve, as first derived by Clerk Maxwell in 
1867." Provided that the prestress is not greater than 40 per cent. of the 
ultimate strength of the concrete the limiting creep may be considered to be 
proportional to the prestress, and with a prestress of 1000 lb. per square inch 
the limiting creep may, in climates similar to that in Great Britain, where the 
humidity is relatively high, approximate to the limiting shrinkage. An alterna- 
tive method, relating the magnitude of creep to the elastic compression, is employed 
in Germany, where the curve shown in Fig. 19 is adopted in conjunction with the 
limiting values of shrinkage and creep shown in Table III. In this table the values 





TABLE III.—ErFrect or ENviron- 
MENT ON CREEP AND SHRINKAGE. 
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are related to the environmental conditions, and a coefficient & is introduced 
(Fig. 20) whose magnitude depends on the ratio of the strength of the concrete 
at the time of stressing to the limiting strength of the concrete. The limiting 
strength is taken as 1-3 times the cube strength after 28 days for ordinary Portland 
cement concrete, and 1-15 times the cube strength after 28 days for concrete 
made with rapid-hardening Portland cement. 

A third method, proposed by Professor A. D. Ross, relates the total deforma- 
tion to the modulus of elasticity of the concrete. In this method, the secant 
modulus of elasticity is considered, which takes into account the entire deforma- 
tion at any given stress. 

The magnitude of creep recovery (Fig. 15) also depends on the age and 


strength of the concrete. Fig. 21 indicates a method of assessment proposed by 
Mr. D. McHenry.” 


Movements due to Temperature Changes. 


The magnitude of the expansion or contraction of concrete due to temperature 
is affected by many factors, and the coefficient of expansion may lie between 
8-5 x 10-* and 14 x 10-® per degree Centigrade (4-7 x 10-* and 7:8 x 10-* 
per degree Fahrenheit). .The coefficient is low when limestone, basalt, or granite 
aggregate is used (8-6 x 10-* to 9-6 x 10~* per degree Centigrade) and is higher 
for river aggregates, gravel, pumice, or slag (10-1 x 10~* to I1-g x 10~® per 
degree Centigrade). It increases as the cement content increases, as the water 
content increases, and as the sand content decreases. 
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Reinforced Concrete Structures 
for Machine Tools. 


THE mounting, the bed, the bracing, and 
the tie of the planing-machine shown in 
Fig. 1 are all made of reinforced concrete 
and faced with sheet iron, which is claimed 
to effect a saving of 150 tons of metal 
compared with a steel structure. The 
machine, which was made at the Kolomna 
works, near Moscow, has been successfully 
used for work up to 15 ft. long by 11 ft. 
high without warping or straining the 
machine. Further machines of this type 
are to be built, and the principle is also 
to be applied to the construction of heavy 
presses. A further advantage is that the 
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structural members for heavy machines 
can be cast on the site which they are to 
occupy, and so save transport. 


Fellowships in the U.S.A. 


In order to commemorate the contribu- 
tion to Anglo-American understanding 
made by King George VI, the English- 
Speaking Union of the United States has 
raised a fund to enable young British 
people to continue their scientific and 
technical education in American institu- 
tions. For the year 1958-59 a number of 
Fellowships will be awarded to graduates 
of British universities and students of 
technical colleges who wish to take courses 
at similar institutions in the United 
States. The stipend will be $2500, plus 
the cost of tuition (unless remitted by the 
host institution) and the cost of travel. 
Candidates must be citizens of Great 
Britain or Northern Ireland by birth or 
by naturalisation, holders of a British 
university degree or candidates for such 
a degree in the summer of 1958 (category 
1), or holders of a Higher National 
Certificate or candidates for such a Cer- 
tificate in the summer of 1958 (category 
2), not less than 18 nor more than 30 
years of age on August 31, 1958, and un- 
married. Application forms can be ob- 
tained from the King George VI Memorial 
Fellowships Committee, 37 Charles Street, 
Berkeley Square, London, W.1. 
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UNUSUAL CONSTRUCTION OF A WATER TOWER. 


Unusual Construction of a Water Tower. 


THE tank shown during construction in 
Fig. 1 has a diameter of 145 ft. at the 
top and a capacity of 300,000 cu. ft., and 
weighs 3200 tons. The shape of the tank 
is the result of a desire not to cast heavy 
shadows on residential buildings near by, 
and also for zesthetic reasons. Due to 
the difficulty of constructing a tank of 
this shape at the top of a tower, the tank 
was cast on the ground and raised up the 
supporting column as the latter was built. 
The top of the column is roo ft. above 
ground. 

The column was built with the aid of 
sliding shutters. For raising the tank, 
thirty-two jacks were used, of which 29 
were operated hydraulically and three by 


hand. The hydraulic jacks were used to 
carry about 3000 tons, and the hand- 
operated jacks were used to lift the 
remainder of the weight ; the reason for 
this arrangement was the greater control 
that was possible with the use of three 
hand-operated jacks in keeping the tank 
perpendicular. After each lift of 4 in., 
a metal disc 4 in. thick (Fig. 2) was placed 
under each jack. After each third lift of 
4 in. the metal discs were replaced with 
a concrete cylinder 1 ft. high which was 
afterwards built into the column. The 
tank was raised at the rate of about 2 ft. 
a day. Fig. 3 shows the device used to 
ensure that the structure was kept per- 
pendicular. 





Fig. 1.—Water Tower in Sweden. 
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Fig. 2.—One of the Jacks. 


The structure was designed by AB. 
Vattenbyggnadsbyran (VBB) and built 
by AB. Svenska Stenbelaggningar, and 
is at Orebro, Sweden. A similar tower 
is to be built at Alvesta, Sweden. 


Protecting Concrete Piles with 
Creosoted Timber. 


AN investigation in the United States 
of concrete piles in tidal waters has 
shown the advantage of covering them 
between tide levels with creosoted boards. 
For example, in a structure built in the 
1920’s and including tooo unprotected 
piles, 970 have had to be repaired, whereas 
piles protected with creosoted wood are 
reported to be in very good condition. 
Similar results were found in the case of 
other piles driven thirty or more years 
ago and either protected with creosoted 
timber or unprotected. The protection 
comprises boards 2 in. to 3 in. thick 
pressure-treated with creosote so that the 
timber retains 16 lb. to 20 lb. of creosote 
per cubic foot. The boards are placed 
vertically against the piles and clamped 
to them by metal bands. 





Fig. 3.—Apparatus for Checking Verticality. 
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A STADIUM AT BUDAPEST. 


A Stadium at Budapest. 


FURTHER information is now available 
about the stadium at Budapest briefly 
described in this journal for May 1954. 
The engineer is Mr. Eugene Gillyen. Some 
of the illustrations given in the previous 
article are repeated here. 

The stadium (Figs. 1 and 2) measures 
820 ft. by 1000 ft. and has accommoda- 
tion for 100,000 people. The spectators 
approach the seats from above, and they 
are all able to leave the stadium within 
twenty minutes. Sections are given in 


Figs. 3 and 4. The stand is of reinforced 
concrete and is supported on reinforced 
concrete cellular columns which contain 
the staircases. The columns rest on strip 
foundations of reinforced concrete and on 
reinforced concrete walls 1 ft. 4 in. thick. 
The bases are 6 ft. 6 in. to 7 ft. wide and 
are connected by cross walls. The calcu- 
lated weight of a complete staircase and 
its enclosure is 1950 tons. 

Above ground level the wall consists of 
precast hollow concrete blocks 7# in. wide 


























Fig. 2.—Plan. 
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Fig. 5.—Walls of Hollow Blocks. 


Fig. 6.—Detail of Grille on External Wall. 
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by 7? in. high by 15} in. long and weigh- 
ing 44 lb., with two cavities which are 
filled with concrete and reinforced. The © 
two rows of blocks forming the wall are 
connected by steel stirrups (Fig. 5). The 
compressive strength of the concrete used 
in the blocks, tested on 5-in. cubes, was 





from 2400 lb. to 2600 lb. per square inch, _ 


and of the filling 2400 lb. per square inch. 


Seven samples of the wall were tested to 


failure, when the first crack occurred at 
80 to 85 per cent. of the cube strength. 
The load causing failure of the test wall 
erected to a height of 7 ft. was 850 Ib. 
per square inch ; the maximum height of 
the walls is 109 ft. 

The staircase is between two concrete- 
block walls 164 in. thick, and the distance 
between the walls is 20 ft. The stairs are 
built with precast beams and steps. At 
three points the walls, which are 1og ft. 
high, are stiffened by reinforced concrete 
frames. Fig. 7 shows the girder over the 
approach to the staircases and which 
supports the projecting part of the stand 
as a cantilever. The maximum load on 
each girder is 6 tons per foot and the 
bending moment is 50,000,000 in.-lb. 

The beams of the stand were precast. 
The elliptical plan of the building and the 
parabolic rake of the seats necessitated 
a large number of types of units for the 
seats. All the units were made in long 








Fig. 8.—Hoisting a Beam weighing 
18 tons. 


moulds, the lengths of the units being 
determined by the use of movable blocking- 
pieces. The main girders of the upper 
promenade weighed up to 17 tons; they 
were made on the ground and raised into 
position, as shown in Fig. 8, by two cranes 
each of 10 tons capacity. The smaller 
precast units were taken from the casting 
yard to the stadium on rail tracks, and 
four tower cranes were used to erect them. 

The cube strength of the precast con- 
crete was 2850 lb. per square inch. To 
hasten the hardening of the concrete in 
exceptional cases, the shuttering was 


Fig. 7.—Bridge over the Concourse. 
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heated electrically ; the maximum tem- 
perature was 60 deg. C. and the calculated 
21 days’ strength was obtained in two 
days. 

The outer walls of the staircases are 
faced with precast grilles with a white 
surface and reinforced at the joints. 
These walls have a slope of 1 in 7 outwards 
towards the top (Figs. 6, 9, and 10). 

The beams supporting the stairs were 
cast on their side on a concrete base. 
Steel bars embedded in the concrete and 
projecting through the side of the mould 
were provided for supporting the tubular 
steel balusters. 

The concrete units for the seating and 
standing places were cast on a concrete 
bench. The base course of gravel concrete 
was placed first and vibrated, followed by 
the upper wearing surface with crushed 
basalt aggregate, which was also vibrated. 
Fig. 11 shows the method of assembling 
these units, which weighed up to6 cwt. 

The beams supporting the seats were 
cast on a concrete base in a mould with 
one side of reinforced concrete and one 
side of metal-lined timber (Fig. 12). 
The average length was 33 ft. and six 
were cast at a time in moulds 108 ft. long. 
The assumed live load was 60 Ib. per 
square foot. Expansion joints occur in 
alternate bays at an average spacing of 
140 ft. The T-shaped beams support the 
seats (Fig. 13). The spacing between the 
seats is 2 ft. 8 in. The beams are 2 ft. 
8 in. high and their tops 6} in. to 8 in. 
wide, and of varying lengths to suit the 
curved plan. The beams have canti- 
levered ends and are supported on sliding 
joints. The lengths of the beams vary 


" 


- 10.—Detail of Grille on External Wall. 








Fig. 9.—Exterior Wall. 


between 25 ft. and 39 ft., and the canti- 
levers vary between 2 ft. 8 in. and 8 ft. 
long. The moments vary considerably. 
The bending moment at mid-span varies 
between 750,000 in.-lb. and 1,650,000 
in.-lb. and the cantilever moment between 
350,000 in.-lb. and 1,500,000 in.-Ib. 

The beams are joined by two stiffening 
ribs cast in place around steel dowels 
projecting from the precast units ; paper 
tubes were placed over the projecting 
ends of these dowels to prevent them from 
bonding with the in situ concrete. These 
ribs are designed to resist a load of 4000 lb. 
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A STADIUM AT BUDAPEST. 





Fig. 11.—Assembly of Precast Terrace. 


resulting from the difference of the 
deflection of loaded and unloaded beams. 
The seats are secured in position by steel 








Fig. 13.—Details of Seats. 
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dowels projecting from the top of the 
beams and concreted into the joints 
between the seats (Fig. 13). 

The sliding bearings are plates of stain- 
less steel. Tests have shown that sliding 
occurs when the tangential force is o-2P ; 
the maximum value of P is 7 tons. This 
has been considered in the design of the 
beams and the staircases. The load on 
the main beams of the upper promenade 
is 40 to 60 tons and is transmitted through 
roller bearings 4 in. diameter. The canti- 
levered beams were cast in place. 

The depth of the beams carrying the 
seats has been chosen so that they have 
a high frequency of vibration, and the 
shearing stress is low. The frequency of 
vibration produced by excited spectators 
is $ to 1 cycle per second. The natural 
frequency of the beams 33 ft. long is 
about 12 cycles per second. The stand 
was tested by placing gravel over ten 
rows of seats to produce a load of 100 Ib. 
per square foot. 


A Tall Concrete Structure, 

A NEW apartment building in course of 
construction in Chicago is thought to be 
the tallest reinforced concrete building 
in the U.S.A. It will be 350 ft. above 
ground level, and comprise forty stories. 
Concrete with a compressive strength of 
5000 lb. per square inch at 28 days is 
specified for work up to the 17th floor, 
above which concrete with a compressive 
strength of 3000 lb. per square inch will 
be used. 
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BOOK REVIEWS. 


Book Reviews. 


** Witterungsbestindigkeit von Beton.”’ 
By Kurt Walz. (Berlin: Wilhelm Ernst 
& Sohn. Price 4.50 D.M.) 


THIs is a report on the effect on concrete 
slabs of several years’ exposure to severe 
weathering and on accelerated freezing 
and thawing tests made in a laboratory. 
The slabs were made with seventeen 
different mixtures and in the outdoor 
tests were immersed to half their height 
in mountain streams. In the laboratory 
tests (repeated one hundred times) the 
slabs were soaked in water and one face 
subjected to an air current with a tem- 
perature of 10 deg. F. The slabs were 
then thawed by pouring over them hot 
water at a temperature of 140 deg. F. to 
176 deg. F. 

The outdoor tests indicate that after 
twelve years the slabs did not suffer any 
significant change, even in the case of 
concrete of only moderate strength. The 
immersed parts of the slabs were subjected 
to the erosive and slightly aggressive 
action of rapidly-flowing water and the 
surface was worn to a depth varying from 
0-079 in. to 0-276 in., exposing the coarse 
aggregate. 

In the laboratory tests most of the slabs 
were affected to a depth varying from 
0-197 in. to 0-394 in. according to the 
quality of the concrete. 

The laboratory tests are said to show 
that the strength of the concrete and the 
water-cement ratio are not the only 
criteria for resistance to frost, which 
depends much upon the structure of the 
concrete and the properties of the mortar. 
It was observed that resistance to frost 
was much improved by air-entraining 
agents. 


** Einfache Berechnungsmethoden fiir 
Verbundkonstruktionen.’’ By H. Ban- 
del. (Berlin: Springer-Verlag. Price 
16 D.M.) 

Tuts work deals with the calculation of 

compound structures composed of steel 

latticed girders and a reinforced or pre- 
stressed concrete slab. Simplified formule 
are given which allow for essential secon- 
dary influences, including shrinkage and 
creep of concrete. There are numerical 
examples, but to apply the formule cor- 
rectly a thorough knowledge of the method 


318 


is essential. This type of construction is 
said to have been successfully used in 
Germany during recent years. 


** Statische Tabellen.’’ By Franz Boerner 
and Gerhard Jung. (Berlin: Wilhelm 
Ernst & Sohn. Price 52 D.M.) 


THE fourteenth edition of this handbook, 
which was first published in 1904, has 
been considerably enlarged and brought 
up to date. The book includes mathe- 
matical tables, data on the strength of 
materials and the theory of structures, 
and codes of practice for construction in 
reinforced concrete, structural steel, and 
timber. Prestressed concrete is not 
included. 


Books Received. 


‘* Organization, Management and Ac- 
tivity of the Laboratério Nacional de 
Engenharia Civil ’’, by Manuel Rocha. 
(In the English language.) 

** Analysis of Concrete Dams by Model 
Tests ’’, by Manuel Rocha and J. Laginha 
Serafim. (In the English language.) 

‘“*The Observation of the Behaviour of 
the Portuguese Concrete Dams ’’, by 
Manuel Rocha, J. Laginha Serafim, A. 
Ferreira de Silveira, and O. V. Rodrigues. 
(In the English language.) 

‘* Deformability of Foundation Rocks ’”’, 
by Manuel Rocha, J. Laginha Serafim, and 
A. Ferreira da Silveira. (In the English 
language.) 

** Capacidade de Carga dos Solos’, by 
José Folque. (In the Portuguese lan- 
guage.) 

** Macicos Terrosos e sua Estabilidade ”’, 
by José Folque. (In the Portuguese lan- 


guage.) 
**Classificagao dos Solos’’, by Abel 
Simées. (In the Portuguese language.) 


““A Accao do Tempo e das Intempéries 
Nos Solos ’’, by Ulpio Nascimento. (In 
the Portuguese language.) 

‘“*O Comportamento da Agua Nos 
Solos ’’, by Ulpio Nascimento. (In the 
Portuguese language.) 

**O Estudo de Estruturas Sobre Modelo 
em Portugal ’’, by Manuel Rocha. (In 
the Portuguese language.) 

** Métodos nao Destrutivos de Ensaio de 
Materiais ’’, by Manuel Rocha. (In the 
Portuguese language.) 


[The above publications are issued by the 
Ministério das Obras Publicas, Laboratério 
Nacional de Engenharia Civil, Oporto, 
Portugal. No prices are stated.] 
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““OSAL”? auatity products 





A liquid for integral Hardening, Waterproofing 
and resistance to Acids and Oils, incorporated 
throughout the whole thickness of Concrete, 
Granolithic and Cement Renderings, etc., by 
absolute positive equal distribution. 












A liquid for the surface Hardening of existing 
Concrete, Granolithic and Stone. Gives 


7 ZS 
fae R SAL | protection against Dusting, Acid and Oils. 
area Increases resistance to wear and atmospheric 


disintegration. 


— 






Vile. A colourless liquid applied to the surface of 
NEO ee) Ss A L Brick, Stone, Concrete, Renderings, etc., which 
Lees rr penetrates into the surface and acts as a water 







repellent. 


A liquid mixed with the gauging water for 

—= plasticising Bricklaying Mortar, and cement 

and sand renderings. Increases workability, 

AL improves adhesion, reduces efflorescence and 

A 4 risk of cracking or crazing—without the use 
si of lime. 









BUILDING 
EXHIBITION 


1957 
Olympia, London 
November 13-27 


A. A. BYRD AND CO., LIMITED (Dept. S) 


210, Terminal House, Grosvenor Gardens, London, S.W.| 


"Phone: SLOane 5236. "Grams: Byrdicom, Wesphone, London. 
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the right cure for bacon 
is oak chippings... 


the right cure for concrete is 


"Relocwe 





Illustrating the one-man 
Spraying operation, 





As tested and proved under all climatic conditions 


One application of RITECURE MEMBRANE 
CURING material provides an impervious film 
controlling evaporation throughout the curing period of FREE ADVISORY SERVICE 
28 days. The colourless liquid (applied while concrete is 
wet) has a temporary colour indicator added to aid 
application and inspection but this disappears after a few 
hours. One gallon covers approximately 30 square yards 
of concrete. Complete in itself, RITECURE requires no 
wetting down or covering and provides increased 
compressive strength and resistance to surface wear. 


With 20 years’ practical experience our 
technical department .can offer con- 
structive assistance on specific concrete 
problems including the preparation of 
complete specifications. 





Write for full technical information STUART B. DICKENS LIMITED 


36 Victoria Street, London, S.W.1. Telephone: Abbey 4930 & 6157. Works: Manor Way, Boreham Wood, Herts. Telephone: Elstree 22/1 

















EXPANDED-SHALE AGGREGATE. 


Expanded-shale Aggregate. 


THE first plant in Great Britain for the 
production of expanded-shale aggregate is 
now in operation at Denby, near Derby, 
by the Butterley Co., Ltd., for whom it 
has been designed and built under licence 
from an American engineer, Mr. Frank 
Leftwich. 

The raw material is the shale from coal 
mines. From these waste-heaps the shale 
is lifted by a travelling grab and taken to 
a crusher, where it is reduced to dust. 
From the crusher the. dust is taken by a 
conveyor to the pelletiser, where sufficient 
water is added to form the dust into 
pellets. 


belt and into a pit. Fig. 1 shows the 
ignition of the pellets, and Fig. 2 the 
rotary device for spreading the material 
on the belt. 

From the pit the material is taken to 
stock-piles for further cooling, and is then 
crushed to a maximum size of } in. The 
final process is to pass the crushed mate- 
rial through screens which separate it into 
three sizes, namely ? in. to } in., } in. to 
fs in., and # in. todust. The bulk den- 
sities are as follows: Coarse aggregate, 
2? cu. yd. per ton; medium, 2} cu. yd. 
per ton; fine, 1? cu. yd. per ton. The 
plant is worked by six or eight men, and 





Fig. 1.—Igniting the Pellets. 


The pellets pass through a chute to a 
sintering-hearth 5 ft. 4 in. wide by go ft. 
long, over which travels a belt at a speed 
of 5 ft. to 10 ft. a minute charged with 
pellets to a depth of from 6 in. to 1 ft. 2 in. 
The material first passes under a drying 
hood, where some of the moisture is re- 
moved, and then under an oil-heated 
ignition hood at a temperature of about 
1200 deg. C. At this stage the carbon 
content of the shale is ignited, and is sub- 
jected to a downward draught from fans. 
The draught causes the fire to penetrate 
to the bottom of the layer of shale on the 
belt, and the heat causes the shale to ex- 
pand. Asthecarbon content is consumed 
by fire the material cools and is discharged 
in the form of cake over the end of the 
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produces 200 cu. yd. of graded material 
per shift. The selling price at works of 
this aggregate, which is known as Aglite, 
is 20s.acubic yard. The properties of the 
aggregate include the following : 

The loss on ignition is about 3-15 per 
cent., and the content of soluble sulphates 
about 0-165 per cent. 

A typical chemical analysis (percent- 
ages by weight) is: Silica, 56-03 ; alumi- 
nium oxide, 31 ; iron oxide, 5-15 ; calcium 
oxide, 3-1 ; magnesium oxide, 0-31 ; total 
sulphate (expressed as SO,), 1-7; tita- 
nium oxide, 0-6; loss on ignition, 1-42; 
alkalis and undetermined, 0-69. 

Shrinkage on drying and expansion on 
wetting are about o-4 per cent. The 
thermal conductivity (K) varies from 1-9 
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EXPANDED-SHALE AGGREGATE. 


to 2:3 according to the density of the 
concrete. 

A test of concrete made in the propor- 
tions (by volume) of 1 part high-alumina 
cement, 2 parts fine-grade expanded shale, 
and 2 parts medium-grade expanded shale 
showed that the compressive strength was 
2630 Ib. per square inch after being sub- 
jected to a temperature of 1200 deg. C. for 
six hours. 

Laboratory tests have given the follow- 
ing compressive strengths (in lb. per 


ONCRETE 

Cores of 4 in. diameter were cut from 
a beam made with a mixture of 1 part 
cement, I part fine-grade expanded shale, 
and 2 parts medium-grade expanded 
shale by volume; the average crushing 
strength was 5280 lb. per square inch. 
The beam (which was prestressed) weighed 
530 lb., compared with 675 lb. for a com- 
parable beam made with dense aggregate. 
The weight of structures can also be 
reduced by using expanded-shale aggre- 
gate for floor toppings. 





Fig. 2.—Spreading Material on the Firing Belt. 


square inch at 28 days) with various pro- 
portions of ordinary Portland cement to 


graded aggregates: 1:24, 5620; 1: 34, 
5700; 1:4, 4260; 1:5, 3800; 1:6, 
3450; 1:8, 2670; 1:12, 500. 


In the case of a roof at a structure de- 
signed by the British Reinforced Concrete 
Engineering Co., Ltd., a mixture was used 
comprising I part cement, 4 part sand, 14 
parts fine-grade expanded shale, and 2 parts 
medium-grade expanded shale. Cubes 
made on the site had compressive 
strengths at 28 days from 4500 lb. per 
square inch to 4980 lb. per square 
inch. 
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The Butterley Co., Ltd., proposes to 
nominate precast concrete makers to 
make solid and hollow blocks with this 
aggregate in standard sizes. These will 
be made with the following properties : 
(1) Compressive strength 500 lb. per sq 
inch ; density 65 lb. per cubic foot; K 
value, 1-9. (2) Compressive strength 750 
Ib. per square inch; density 69 lb. per 
cubic foot ; K value, 2. (3) Compressive 
strength 1000 lb. per square inch; den- 
sity 73 lb. per cubic foot; K value, 2-3. 
(4) Compressive strength 2000 Ib. per 
square inch; density 90 lb. per cubic 
foot; K value, 3:2. 
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DUCTUBE Pneumatic 


SAVES 


MATERIALS 
MONEY 
TIME 


Tubing is specially made for 
duct formation in any type of 
concrete, and eliminates the use 
of expendable conduit or pipe. 
It is available in the following 
4 diameters :-—}”, ?”, 1°, 1 &”/14", 12,2’, 
| OO OE AO OA oe Pe Ae 


A free brochure “ DUCTUBE SAVES” will 
be sent on request. 


DUCTUBE MAY ALSO BE HIRED. 


Simply makes holes in concrelé 


DUCTUBE COMPANY LIMITED 


1 ADELAIDE-STREET-STRAND ‘-LONDON -WC2 
Telephone :COVent Garden 1156-7-8 
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LIGHTWEIGHT 


DUCTEX | METAL SHEATH 


Selling Price 
per 
10 ft. length 
ex Warehouse 
Diameter London 
3" 2/6 
3” 2/9 
i" 3/- 
1” 3/9 
13” 4/9 
1}” 5/- 
13” 6/- 
13” 6/6 
13” 7/6 
13” 8/3 
1Z” 9/6 
ry 10/6 
23” 15/- 





Packing and carriage 
additional to above 


if orders are of more than 
25,000 ft. and can be delivered 
to your site in one delivery, 
wrapped in straw rope bundles 
instead of being packed in 
cases, the price of any size 
quoted can be reduced by 
10%-20%, dependent upon 
quantity and destination. 








(EXTRA STRONG) 


Specially designed 
for forming 
prestressed 
concrete 

ducts 







It is available in 10 ft. lengths with screw or bell ends, 
with internal diameters of 4” to 24”. Each length 
is simply threaded on the cable and screwed or butted 
into the preceding length. The joins are covered with 
tape for added protection against the concrete grout 
entering the duct. The whole cable encased in steel! is 
then placed in the structure in the design position. 
After the cable has been inserted, DUCTEX can be 
bent to the following radii, e.g. 14” dia. to 10 ft. approx., 
1?” dia. to 124 ft. approx., and 2” dia. to 15 ft. approx- 


DUCTUBE COMPANY LIMITED 


L ADELAIDE STREET STRAND LONDON -WC2 
phone :COVent Garden 1156-7-8 
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Plastic Linings for Shuttering. 


THE illustrations show the use of plastic 
shutter linings for producing a decorative 

surface on concrete as used for the eleva- 
tions of a block of residential flats for the 
Bristol Corporation (Mr. J. N. Meredith, 
i. R.I.B.A., City Architect). The plastic 
sheets are 4 ft. 3 in. high by 3 ft. 1 in. 
wide, and are screwed to close-boarded 
shutters supported by steel verticals and 
walings. Wood-wool slabs are used as 
permanent shuttering for the inner face 
of the wall. Fig. I is an exterior view of 
part of a wall, and Fig. 2 shows the 
urangement of the inner and outer 
shutters. These plastic sheets may be 
made to form any pattern that does not 
include undercutting, and may also be 
used as face-plates for decorative precast 
units; they are available in various 
thicknesses. 

The moulds are made by a machine 
that comprises a tray or compartment in 
which is placed a model made of wood 
or other suitable material. Above this 
tray is an electric heating element which Fig. 1.—Part of Elevation. 


= 


| 








Fig. 2.—Outer Shutter lined with Plastic and Inner Permanent Shutter 
of Wood-wool Slabs. 
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PLASTIC LININGS FOR SHUTTERING. 


may be lowered and raised in relation to 
the tray, and below the tray is a compart- 
ment containing a pump for forming a 
vacuum in a shallow space between the 
top of the model and the underside of a 
sheet of plastic, which is clamped to the 
top of the sides of the tray. When the 
plastic is in position the heating element 
is lowered and the plastic is warmed to a 
jelly-like state. When the plastic is at the 
correct temperature the vacuum pump 
comes into operation and the plastic is 


ONCE 


pulled down on to the model, every detail 
of which is entered by the plastic sheet. 
The application of plastics to moulds 
and shuttering for concrete is being de- 
veloped by Monsanto Chemicals, Ltd., 
at their research laboratory at Fulmer 
Hall, Fulmer, Buckinghamshire. The 
company does not undertake the manu- 
facture of moulds and shuttering, or sell 
the sheets of plastic material used for the 
purpose, but is willing to advise and assist 
builders who are interested in the process. 


Cardboard Boxes used in Floor Construction. 


In the construction of the floors of a four- 
story residential building at the Southwest 
Union College, Texas, U.S.A., cardboard 
boxes were used instead of metal pans to 
form the underside of the slabs between 
the ribs. The boxes were made of 
corrugated paper-board supplied to the 
site folded flat and opened to box shape 
when placed on the wooden centering. 
The interior stiffeners (Fig. 1) were in- 
serted on the site when the boxes were 
stapled at the corners. The faces to be 
in contact with concrete were coated with 
paraffin wax before delivery to the site. 
The boxes were left in the floors. They 
were fastened to the wooden centering by 
%-in. staples. 

The boxes were sufficiently rigid to 
permit concrete carts to be wheeled over 
them on a plank. The concrete was con- 
solidated by vibration. The boxes were 
4 ft. long by 1 ft. 8 in. wide by 12 in. deep, 





Fig. 2.—Construction of Floor with 
Cardboard Boxes on Centering. 


and it is reported by Mr. H. C. Pfann- 
kuche, in an article in the Journal of 
the American Concrete Institute, that 
they were satisfactory and economical. 
Boxes of other sizes have been used on 
other structures. 





Fig. 1.—Cardboard Boxes. 
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THIS IS AN ACTUAL PHOTOGRAPH % 
(REDUCED) OF 2" 


DUCTIFLEX 


. 


AVIVUUNUILONL. Ua 


THE FLEXIBLE METHOD OF FORMING 


STRAIGHT OR | 
CATENARY DUCTS! 


IN PRESTRESSED CONCRETE 





AVAILABLE IN 13” AND 2” DIAMETERS, 
IN 20 FT., 40 FT., AND 80 FT. LENGTHS 
SEND FOR PRICES AND SAMPLES 


ADE (AIDE 


xi ppeiegell di ocess LIMITED 





ONDON -W-C:2 
Telepnh COVent Garden ; 
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FOR 
LARGE DIAMETER 


; > “ 
s 4 . tok & _ 
wae te ? 
s 


e iol, 






The photograph shows 87” diameter 
CONTIDUCT, which was purchased 
for a syphon contract in Swaziland. 
It will be noted that the weight of 
the men produces no impression 
whatever, even though the amount 
of air required to inflate the tubing 
is only 2 Ib. per sq. in. (approx.). 


CONTIDUCT is now available in the 
following diameters : 

Risen ee. 2, ae, os aes Bes 
36”, 39”, 42”, 45”, 48”, 51”, 54”, 57”, 
60”, 63”, 66”, 69”, 72”, 75”, 78”, 81’, 
84”, 87”, 90” and 96”. 

A free brochure “ CONTIDUCT 
FOR LARGE DIAMETER DRAINS ” 
will be sent on request. 


CERTAIN DIAMETERS OF §& 
CONTIDUCT MAY NOW BE oe 
HIRED. * 


vad 
rae 


é 
t ] 


Simply makes bigger holes inconeréle— 


DUCTUBE COMPANY LIMITED 


1 ADELAIDE STREET -STRAND - LONDON -W-C:2 
Telephone :COVent Garden 1156-7-8 














CONSTRUCTIONA! 
ENCINEERI! 


Rapid Construction 


THE Longton by-pass road, on the Liver- 
pool—Preston—Leeds road (A59), now in 
course of construction, is 24 miles long. 
It was started on April 1, 1957, and is due 
for completion in October this year. The 
road (Fig. 1) comprises two carriageways 
each 24 ft. wide, a middle reservation 
about to ft. wide, and footpaths. One of 
the carriageways was started on April 1, 
and by May 6 about 8500 ft. had been 
completed ; the other carriageway was 
started on May 8, and 1600 ft. had been 
completed by May 14. 

The carriageways are of reinforced con- 
crete 1o in. thick, laid to a width of 26 ft. 
on sand 1 in. thick spread and compacted 
on a surface-dressed base of shale with a 
minimum thickness of 6in. The effective 
width for traffic is reduced to 24 ft. by 
7-in. by 4-in. splayed concrete kerbs laid 
at both sides of the slabs. The kerbs are 





RAPID CONSTRUCTION OF A CONCRETE ROAD. 


of a Concrete Road. 


strength is 4000 lb. per square inch at 
28 days. The compacting factor of the 
concrete in both courses is about 0-82 
(that is about $4 in. slump) with a water- 
cement ratio of about 0-54 for the lime- 
stone concrete and 0-46 for the granite 
concrete. The concrete is mixed at a 
central plant in a tilting-drum mixer of 
2 cu. yd. capacity. The aggregates are 
delivered to the batching bins on a belt 
conveyor. 

Each of the two courses is laid by 
separate spreading and finishing machines 
(Figs. 2 and 3) operating on rails sup- 
ported on the road forms. The spreading 
machines are supplied by side-tipping 
lorries, each carrying 2 cu. yd. of concrete. 
More than 500 ft. of single carriageway 
have been laid per day, comprising about 
400 cu. yd. of concrete. 

The surface of the concrete is finished 
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Fig. 1.—Cross Section. 


laid on a }-in. bed of mortar and backed 
with concrete, which is dowelled to the 
slabs with bars } in. diameter and 5 in. 
long at 15 in. centres. The bars are 
hammered into the slab soon after the 
concrete has been compacted. 

The concrete is in two courses, the top 
course (2$ in. thick) being compacted 
within one hour of laying the bottom 
course. The coarse aggrégate in the 
bottom layer is limestone delivered in two 
sizes, namely 1} in. to # in. and } in. to 
%in. In the top course the coarse aggre- 
gate is } in. to 3 in. granite, and in both 
courses the fine aggregate is washed pit 
sand. The proportion of cement to com- 
bined aggregate is 1:7} in the bottom 
course and 1: 5} in the top course. The 


compressive strength of the concrete at 
28 days (cube tests) averages 5500 lb. per 
square inch in the bottom course and 
7500 Ib. per square inch in the top course. 
The 


specified minimum compressive 
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by brushing, and cured with an aluminized 
liquid which is sprayed on to the surface 
from a nozzle which traverses mechanic- 
ally from side to side on a travelling frame 
mounted on rails (Fig. 4). A tent of 
canvas, also mounted on rails, is provided 
to protect the fresh concrete from un- 
favourable weather. The side forms with 
attached rails are bedded on 3 in. of 
concrete. 

One carriageway is designed in accord- 
ance with the specification of the Ministry 
of Transport and is reinforced with a 
single layer of mesh weighing 14:27 lb. 
per square yard in half its length, and 
with two layers of steel mesh each weigh- 
ing 7-88 lb. per square yard in the remain- 
ing half. The other carriageway is 
reinforced only with a top layer of mesh 
weighing 14:27 lb. per square yard. Both 
courses of concrete include an_ air- 
entraining agent to produce a total air 
content of about 44 per cent. by volume. 
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RAPID CONSTRUCTION OF A CONCRETE ROAD. 


Fig. 2.—Spreading and Compacting Machine. 


Both top layers of reinforcement are 
placed on top of the compacted base. 
Where. two layers of reinforcement are 
used the base course is spread in two layers 
to permit the placing of the bottom layer 
of reinforcement. 

Expansion joints are at a nominal spac- 
ing of 150 ft., with a tolerance of 25 ft. to 
allow for the length of concreting done 
each day. The joint filler is chipboard 


Fig. 3. 


? in. thick and 8} in. deep, leaving a seal- 
ing groove 1} in. deep. Each joint is 
provided with dowel bars temporarily 
supported at their ends in timber jigs 
while the concrete placed between them is 
compacted with an immersion vibrator ; 
this work is carried out at 50 ft. to 1oo ft. 
ahead of the main concreting work. 

At the expansion joint at the end of a 
day’s work a capping strip of sponge 


Finishing Machine. 
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NEW AIR BASE, AKROTIRI, CYPRUS 
This important Civil Engineering Contract for the 
Air Ministry was carried out by GENERAL VIEW OF PIPE CASTING ON SITE 


JOHN HOWARD & CO. 
LIMITED 





The Design and Supply of the Pipe Moulds 
and Equipment were entrusted to us 


Over Forty-Five Thousand feet of 
Pipes, sizes ranging from 12” to 36’ 


diameter, 
Were 
' Cast 
SUCCESSFULLY 
ON 
TIME 


the most comprehensive 


mould service in the world 








STELMO LTD., 275 SHAKESPEARE ROAD, LONDON, S.E.24 
Telephone : Brixton 420) 
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Winget ‘Vibrocon’ 


POKER VIBRATORS 
essential for 


high quality concrete work 


The combination of quality controlled concrete and 
two Winget ‘Vibrocon’ SVO 45 Poker Vibrators cut 
shuttering costs and striking times substantially for 
Messrs. Hoad & Taylor Ltd. on their new Automatic 
Telephone Exchange contract at Hove, Sussex. 
Winget are specialists in all types of vibrating 
equipment. 
Architect : G. A. PEARCE ESQ., A.R.1.B.A. 

Senior Architect for the Ministry of Works. 


WINGET LIMITED - ROCHESTER - KENT 
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RAPID CONSTRUCTION OF A CONCRETE ROAD. 





Fig. 4.—Spraying the Curing Liquid. 


rubber is placed on top of the filler to 
permit the vibrating beam of the finishing 
machine to pass over the end without 
interrupting its movement or setting. On 
again starting work the joint filler is 
concreted over and the 1}4-in. sealing 
groove later sawn.out. At intermediate 
expansion joints concrete is laid over the 
joint filler, and the sealing groove later 
sawn down to it. In this way continuity 
of movement of the finishing machine over 
the joint is maintained and _ surface 
irregularities at the joints are avoided. A 
saw is also used to form a groove 1} in. 
deep in the longitudinal joint. 

In the concreting of a roundabout at one 
end of the road and in the lay-bys, the 


Chemical and Processing Plants. 


Messrs. John Laing & Son, Ltd., and 
the H. K. Ferguson Co. of Great Britain, 
Ltd., are forming a separate association in 
the name of Laing-Ferguson to construct 
complete plants for the chemical industries. 
The H. K. Ferguson Co. of Great Britain, 
Ltd., is a subsidiary of the H. K. Ferguson 
Co. of the U.S.A. 


September, 1957. 





concrete is spread by hand and compacted 
by a hand-operated tamper with electric 
vibrators. The concrete in this case has 
a compacting factor of about 0-85 (about 
I in. slump) and the proportions of cement 


. to combined aggregate are 1: 7} for the 


limestone aggregate in the bottom course 
and 1 : 5} for the granite aggregate in the 
top course. There will be a concrete 
cycle track and the footpaths will be 
finished with asphalt. 

The road is being built for the Ministry 
of Transport by the Lancashire County 
Council with whom the Cement and 
Concrete Association has collaborated in 
the design of the carriageways. The 
contractors are Tarmac, Ltd. 


Refractory Concrete. 


A BROCHURE on the manufacture, uses, 
and properties of refractory concrete and 
a list of suppliers of refractory and insulat- 
ing aggregates has been issued by the 
Lafarge Aluminous Cement Co., Ltd. 
Copies may be had on application to the 
Company at 73 Brook Street, London, 
W.!I 


325 








TENSILE TEST BY CRUSHING CYLINDERS. 


CONCRETE) 


Ascertaining Tensile Strength by 
Crushing Cylinders. 


In this journal for May, 1956, some notes 
were given on the method of calculating 
the tensile strength of concrete by crush- 
ing cylinders on their side. This method 
is permitted by the Pctish standards, and 
the method in use in that country is 
discussed in the following by Professor 
W. Olszak, Mr. S. Kajfasz, and Mr. J. 
Pietrzykowski, on the basis of tests made 
at a number of Polish laboratories. 

Consideration of the method in terms 
of the theory of elasticity is based on the 
assumptions that concrete is perfectly 
elastic and that when subjected to com- 
pression it has a flat (two dimensional) 
type of deformation. These requirements 
are met only partially in cylindrical test 
specimens of finite dimensions, but the 
elastic theory gives a good approximation 
of the pattern of the stress distribution. 
The particular solution of the problem is 
based on superposition of three specific 
solutions as shown in Fig. 1. At (a) and 
(b) are shown an elastic semi-plane under 
a concentrated load, which results in a 
radial distribution of stress decreasing 
with the distance from the point at which 
the force is acting. In addition a third 
solution (c), referring to the peripheral 
conditions on the cylinder, must be con- 
sidered. This renders invalid the distri- 
bution of single forces on the periphery 
of the cylinder caused by the geometrical 
summation of stresses developed by the 
two previous conditions. 

The theory starts with the so-called 
Airy’s stress function which consists of 
three terms, as in (1). In this expression 
the second and third terms are charac- 
teristic of the forces acting on the periph- 
ery of the cylinder and the first term is 
introduced to account for the peripheral 
conditions. These stipulations are re- 
quired by the postulate that the periphery 
of the cylinder should be free of external 
load with the exception of a specific 
point at which the forces act. 

Having determined the values of 
coefficients A, and A, in (1) in such a 
way that the peripheral conditions are 
satisfied, they can then be substituted in 
the equation and the function may be 
written as in (2). Components of the 
stresses are obtained as second derivatives 
of the partial stress function, as in (3). 
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The differentiation of equation (2) 
shows that the resultant stress at any 
point in the disc can be represented by 
superposition of three single components. 

Considering the cross section at the axis 
of the load, for points lying in the cross 
section the expressions in (4) and (5) for 
the stresses are obtained, in which D is 


t 





4 


(a) 








(C) 
Fig. 1. 
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he VIBRO process is based on correct engineering prin- 
ciples and ensures the formation of piles of the precise 
length and size to suit the specified working loads. 


The three Vibro plants shown above are forming 17” diameter 
piles varying from 60 to 70 feet in length, designed to carry 
working loads of 60 tons each. 


CAST-IN-PLACE 
REINFORCED 
CONCRETE PILES 


THE BRITISH STEEL PILING COMPANY LIMITED 
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Stahliton flooring being 
laid in the new factory for 
A.C. Delco, Division of 
General Motors Limited, at 
Kirkby, Liverpool. The archi- 
tects for the project are 

Sir Alfred Shennan and Partners, 
and the main contractors 
Messrs. Lloyd and Cross Limited. 





Stahliton floors and roofs were introduced 
into this country by the Costain organiza- 
tion in 1952. 

Their many advantages found immedi- 
ate acceptance. The clay or concrete units 
are light and easy to handle, simple to fix 
and require no specialised techniques. 
They are now being used on an increasing 
number of contracts—from hospitals in 
the Highlands to office blocks in London. 


For fully illustrated particulars please contact — 





CONCRETE CO. LTD 


LONDON & SOUTHERN COUNTIES. 
Duncan House, Dolphin Square, London, $.W.i. Telephone: Victoria 3172/4 
SCOTLAND & NORTHERN COUNTIES. 
Coltness Factory, Newmains, Lanarkshire. Telephone: Motherwell 2331 
WALES & WEST COUNTRY. 
Cowbridge Road, Bridgend, Glam. Telephone: Bridgend 961 
LANCS., YORKS. & MIDLANDS. 
R. Costain & Sons (Liverpool) Ltd., Barlows Lane, Liverpool, 9. Telephone: Aintree 4141/6 
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the diameter of the cylinder, L the length 
of the specimen, P the concentrated force, 
and y the distance of the point from 
the nearest load. This shows that the 
stresses o, and o, are the principal 
stresses (y = 0), that stress o, is the same 
at all points on the axis along which the 
forces act, and that the compressive 


; : D 
stress a, is least at a distance 3 from the 


opposite faces of the cylinder and is 30. 
Both upwards and downwards the stress 
is o, and theoretically tends to infinity. 
As y tends to zero the expression for o, 
loses its physical sense. 

A uniform distribution of stress extends 
throughout the cross section, and the 
calculated stress corresponds to the actual 
tensile stress. The compressive stresses 
in the central part of the specimen, 
although about three times greater than 
the tensile stresses, can have no effect as 
they are far removed. Tests confirmed 
that the effect of compressive stress 
becomes apparent in a brittle material 
only when it exceeds the tensile stress by 
more than five times. The clarity of the 
picture is enhanced by the exclusion of 
shearing forces from the consideration. 
In practice the method is complicated 
because the forces do not act directly on 
the specimen but are transferred by means 
of cushions placed between the specimen 
and the platens of the testing machine. 
The width of the cushions is k x D, in 
which k is a function of the material, of 
the load, and of the type of cushion used. 
In laboratory experiments # is usually 
between 0-05 and 0-20. 

The curves of stresses o, and o,, and 
also the peripheral disturbances, are 
shown in Fig.2. It is thus safe to assume 
that the central part of the specimen is 
subjected to a uniform tensile stress of 
o, and compressive stresses between 
2°50, and 30,. 

Test specimens of 8 cm., 16 cm., and 
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TENSILE TEST BY CRUSHING CYLINDERS. 
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=< SOMPRESSION | TENSION 
Fig. 2. 


19°6 cm. diameter were used, and data 
obtained on the relationship between the 
tensile and compressive strengths, the 
effect of the aggregate on the quality of 
the concrete, and the effect of the quality 
and quantity of cement on the tensile 
strength. The tests were extended to 
include other factors such as the age of 
the concrete and the method of curing. 
The first tests were designed to determine 
the best test procedure, particularly the 
size of the specimen, the influence of the 
diameter and length, and the effect of 
various methods of applying the crushing 
force, including the thickness of the 
cushioning material. 

A second series of tests was made to 
find, for the best size of the test specimen, 
the relationships between the tensile 
strengths obtained from the transverse 
tests and the bending strength, and 
between the compressive strength ex- 
pressed as a function of the water-cement 
ratio and the tensile strength, and to 
compare the results with those obtained 
in other countries. Tests were made on 
cylinders 16 cm. diameter with a length 
equal to the diameter and on 10-cm. by 
10-cm. by 50-cm. prisms. Three different 
classes of concrete were made using 
various aggregates and two types of 
cement. The specimens were cured for 
seven and twenty-eight days. All the 
results were given as the average of five 
tests calculated from the formula 


x(S — §)? 
~<a j 


in which S is a single test result, 5 the 
arithmetical mean, and » the number of 
specimens tested. The specimens were 
compacted by surface vibrators for half a 
minute to two minutes, depending on the 
consistency. 
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The results of the transverse tensile 
tests were found to be subject to about the 
same amount of variation as tests for 
compressive strength (about ro per cent.). 
Test specimens of 8 cm. diameter had the 
same average error (with a slight tendency 
to increase) as those of 16 cm. diameter. 
It may be assumed that the influence of 
the peripheral disturbances (compressive 
stresses) accompanying the use of ply- 
wood cushions was greater in the case of 
the smaller test specimens. Tests on 
cylinders of 16 cm. and 30 cm. diameters 
agreed more closely. 

The influence of the length of the test 
specimens on the variation of the results 
was first observed with cylinders of 8 cm. 
diameter. With cylinders of 16 cm. 
diameter no effect was noted. Initially 
a strip of plywood of a width equal to 
one-tenth of the diameter of the specimen 


New Prestressing Jacks. 


NEw types of prestressing jacks are now 
supplied by Cable Covers, Ltd., for use 
with the Gifford-Udall-CCL method of 
prestressing concrete. These include a 
combined jack and pump, an independent 
jack and pump, and jacks for prestressing 
circular structures. They are supplied 


with extensions from 5 in. to 25 in. for 





oot aN Phen ies 


tensioning wires of 0-276 in. diameter and 
up to 40 in. for wires of 0-2 in. diameter. 
The jacks include an actuating bush 
which automatically operates and locks 
the claws in position, an extension scale 
embodied in the tensioning tube so that 
it cannot be displaced, and a head that 
enables the jack to be used in difficult 
positions; all the hydraulic valves are 
accessible from the exterior. 


Piles Cast in Place. 


A Book of more than a hundred pages, 
entitled ‘“‘ Foundation Engineering by 
West’s Piling ’’, has been produced by 
West’s Piling & Construction Co., Ltd., 
Bath Road, Harmondsworth, Middlesex, 
from whom copies may be had free of 
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TENSILE TEST BY CRUSHING CYLINDERS. ( 


ONCRETE 


was used as a cushion. Considerable 
difficulties were found in placing the 
plywood and the method was discon- 
tinued ; instead, a wider piece of ply- 
wood 3 mm. thick was used. The thick- 
ness of the cushion was generally reduced 
to about 1 mm. after several tests, and 
therefore the width of the area of the 
transfer of the load was also reduced. 

From these tests it is difficult to obtain 
general conclusions. All the factors in- 
volved in the testing of concrete are 
statistical and their truth is related to the 
number of tests, but this small investiga- 
tion confirmed the linear relationship 
between the compressive and_ tensile 
strengths. Compared with other methods 
of testing tensile strength the proposed 
method gives good results, and variations 
are within the limits obtained from the 
usual compressive tests. 


charge. The book is mainly devoted to 
illustrated descriptions of works in which 
the Company’s piling system has been used. 
Some general notes on soils and founda- 
tions are also given. 


‘—and being so many different 
sizes in a day is very confusing!’ 


Apparently Alice had similar 
problems in Wonderland as 
constructors are apt to have 
when they are dealing with 
‘joints that move’, ¢.g., struc- 
tural joints subject to expan- 
sion or contraction owing 
to varying atures. 

Expandite Limited have suc- 
cessfully tackled this perplex- 
ing situation by developing 
an extensive range of joint- 
fillers and sealers that cope 
with the problems of joint 
movement. They are pro- 
ducts with more than twenty 
years’ i behind 
them, and the Expandite 
Technical Service rt- 
ment will be pleased to place 
at the disposal of construc- 
tors and engineers, without 
any obligation, the invalu- 
able knowledge they have 
gained in their development. 
Illustration by kind permission 
’ of Walt Disney Mickey Mouse 

Ltd. 


EXPANDITE 


LIMITED 





Telephone: 
ELGar 4321 (10 lines) 


CHASE ROAD, LONDON, N.W.10 
ASSOCIATES & DISTRIBUTORS THROUGHOUT THE WORLD 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 4d. a word : minimum, 
7s. 6d. Situations Vacant, 5d. a word: 
minimum, tos. Other miscellaneous adver- 
tisements, 5d. a word: minimum tos. 
Displayed advertisements, 35s. per column 
inch. Box number 1s. extra. 


Advertisements must reach this office by the 
23rd of the month preceding publication. 











SITUATIONS VACANT. 


SITUATIONS VACANT. G.K.N. Reinforcements Ltd. 
have vacancies in their Birmingham drawing office for 
reinforced concrete designers and detailers. The office 
handles a wide variety of interesting structures. Five-days’ 
week, pension scheme, staff canteen. aPpl giving details 
of experience, to CHIEF ENGINEER, G KN. REINFORCE- 
MENTS Ltp., Alma Street, Smethwick, “Stafis. 


SITUATIONS VACANT. Engineers with specialised 
training in the design and execution of prestressed concrete 
projects are required for permanent employment in 
Rhodesia and the Union of South Africa. Free es. 
Pension scheme. Excellent prospects. Full details to 
Box JY/29, c/o 95 Bishopsgate, London, E.C.2 


SITUATIONS VACANT. Detailer-draughtsmen and 
juniors required for varied reinforced concrete work. Five- 
days’ week. Superannuation scheme. Moving shortly to 
new offices off Wandsworth Road (near Clapham Junction). 
Write, stating experience, age, and salary required, to THe 
Rom River Co. Ltp., 90 Eversholt Street, London, N.W.1. 


SITUATIONS VACANT. Junior engineers required for 
interesting and progressive work, in pleasant conditions, on 
the design of prestressed and reinforced concrete bridges 
and other structures. Applicants should have an Engineer- 
ing degree and at least two years’ experience on construc- 
tion or design. Salary {600 to {800. Applications 
in writing to E. W. H. Girrorp, 16 Carlton Crescent, 
Southampton. 


SITUATIONS VACANT. Consulting structural 

in new modern offices conveniently situated in tral 
Liverpool have vacancies for lorced concrete and 
structural steel designer-detailers, in the salary range of 
£700 {1100 per annum. Special opportunities exist for 
those interested in nuclear energy projects, and appoint- 
ments in this field carry additional increments in salary. 
Positions offered are permanent with excellent prospects. 
Staff bonus and superannuation schemes are in <petation. 
Apply in confidence, giving age and full details of experi 

ence, to Box 4321, CONCRETE AND Constnverionat 
ENGINEERING, 14 Dartmouth Street, ge 


SITUATION VACANT. Civil epee | 


luacheon vouchers. Pension scheme operates. Box 4228, 
Concrete AND CONSTRUCTIONAL ENGINEERING, 14 Dart- 
mouth Street, London, S.W.1. 


SITUATION VACANT. Draughtsman experienced in 
precast concrete hollow-beam flooring required. 
salary. Superannuation. Write Girtincstone, Feltham, 
Middlesex. 


SITUATIONS VACANT. Draughtsmen (neat and rapid) 
required for hollow-tile flooring specialists. Design 
experience not essential. Applicants with good building 
construction or allied experience would be considered. 
Salary {600-{800 per annum. Five-days’ week. Perm- 
anent, progressive and pensionable post. Write fully to 
DIESPEKER, Clifton House, Euston Road, London, N.W.1. 


SITUATIONS VACANT. Consulting engineers have 
vacancies for civil and structural engineering assistants. 
Apply in writing, stating age, experience, and qualifications, 
to Borretey & Cuarrer, Royal House, South Parade, 
Sutton Coldfield. 








-————_ 
| 


THE EXPANDED METAL 


COMPANY LTD. 

Reinforced desi s and detailers re- 
for cpa positions in Londor, West 
artlepool, Birmingham, and Manchester. Five- 
days’ week. Staff pension scheme, etc. Apply 
in writing, giving brief details of experience, and 
salary wired, to the Chief Engineer, Tue 
. Lrp., 16 Caxton Street, 





req 
Expanpep METAL 
I. 


CENTRAL ELECTRICITY 
AUTHORITY HEADQUARTERS 


Applications are invited for the appointment of 
CIVIL ENGINEERS at the RESEARCH 
LABORATORIES, LEATHERHEAD, SURREY, 
to carry out investigations into the properties of 
pulverised fuel ash concrete, the applications of 
such concrete to civil engineering projects, and the 
further use of p.f. ash. Candidates should have a 
degree or H.N.C. in Civil Engineering. Salary 
£550-£995 per annum according to qualifications 
and experience. Applications, stating age, ex- 
perience, present position and salary, should be 
forwarded to D. Morrat, Director of Establish- 
ments, Winsley Street, London, W.1. Quote 
reference C.CE/348. 





PERSIAN ROADS CONTRACT 


JOHN MOWLEM & CO. LTD. have vacancies on 
their organisation in Persia for Materials Engineers 
to be responsible to Resident Engineers on large 
road construction contracts for site control of 
selection and compaetion of soils, gravels, and 
crushed rock aggreg?’ “wand for site control of 
bituminous surfacifig.. Previous experience of 
either soils or bitumen control work essential. 
Salary inclusivé of allowances equivalent to 
approximately {2,800 per annum. 


The term of employment for the above vacancies 
would be for a period of two years renewable by 
mutual consent. Applicants should apply in 
writing, giving brief details of their experience, to 
Joun Mow.em & Co. Ltp., 123 Victoria Street, 
London, S.W.1. 


SITUATIONS VACANT. Designer-draughtsmen and 
detailers are required by a well-known firm of reinforced 
concrete engineers and contractors for their London office. 
Experience in frame and floor design an advantage. Good 
working conditions. Present staff notified of these vacan- 
cies. Apply Box 4460, Concrete AnD CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT. R. L. Bourgut & Partners, 
Thermix House, Kingston-upon-Thames, require experi- 
enced first-class detailers immediately for reinforced con- 
crete work. Only experienced men with good printing 
and linework will be considered. Knowledge ff design 
an advantage, but ability to detail from calculations 
essential. Should be able to construct general arrangement 
drawings of industrial structures, frame buildings, etc., 
from sketches. Above-average salaries offered to those 
considered to be both competent and conscientious. Tele- 
phone for appointment Elmbridge 0439 or Elmbridge 0888 
(office hours) or Elmbridge 2654 (evenings). 


SITUATIONS VACANT. The Glasgow office of G.K.N. 
REINFORCEMENTS Ltp. require reinforced concrete de- 
signers and detailers in their new drawing office. Five-days’ 
week. Pension scheme. Luncheon vouchers. Varied and 
interesting work with good salaries for the right men. 
Write, stating age and experience, to Tue Cuier ENGINEER, 
30 Pinkston Road, Glasgow, C.4. 
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an invitation 


by Truscon 


— if you are keen, able, and experienced in reinforced concrete we invite you 
to write and tell us about your career to date—and of your hopes 
for the future: we may be able to provide the opportunity you are seeking. 
With us you are assured of security (if you consider that important) 
but in any case a well-paid position with all the latest additional benefits, 
participation in a profit-sharing scheme and the assurance that 
progress and promotion is on merit alone. 


At the moment we have the following posts vacant: 


London 

We could do with three or four good 
Designer-Detailers: ability and experience 
command good salaries. 

We require also in our Head Office men for 
project work. The successful applicants 
will have at least ten years, experience in 
reinforced concrete and a flair for the 
preparation of keenly competitive schemes. 


Birmingham 

In our Birmingham office we require an 
experienced Designer and an experienced 
Detailer for an interesting range of work in 
the Midlands—quite a lot industrial, 
together with a number of multi-storey 
flats and offices. 


Manchester and Liverpool 

A more than usually busy office dealing 
with a wide range of interesting and 
progressive work, including the development 


of precasting and prestressing techniques. 
Two or three good Designers or Detailers 
are required to spread the load and cope 

with the expansion. 


Glasgow 

In our Glasgow office we require a Detailer, 
minimum age 25, with the right sort of 
experience in reinforced concrete; also a 
Designer, minimum age 30. 


Harlow 

We have an interesting vacancy in this 
fairly new office for a Designer capable of 
working with a minimum of supervision. 
He should have at least ten years, good 
experience in reinforced concrete and will 
be afforded a full measure of responsibility 
and a salary commensurate with his 
experience and capabilities—and in Harlow 
he will not have a housing problem. 


Please address your letter initially to the Secretary. 


The Trussed Concrete Steel Co. Limited, 35-41 Lower Marsh, London SE.1 
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SITUATION VACANT. Structural engineer with at least 
three years’ design experience in reinforced concrete work 
required by London consulting engineer. Five-days’ week, 
varied and interesting work. Apply, giving particulars, to 
Box 4454, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT. Reinforced concrete designers 
required. Should be experienced in modern design 
techniques, and be accustomed to working without super- 
vision. Knowledge of structural steelwork an advantage. 
Permanent positions, interesting and varied work. Apply 
in writing, stating age, experience, and salary required, to 
Z. Pick, ConsuLTING ENGINEER, 42 Ferncroft Avenue, 
London, N.W.3. 


SITUATION VACANT. Structural engineer, age about 
85 years and fully qualified, is required in London office. 
Write Corer ENGINEER, TROLLOPE & Co.ts Ltp., 41 Great 
Queen Street, London, W.C.2. 


SITUATION VACANT. Malaya. Designer-draughtsman 
required for consultant's office in Kuala Lumpur. Must be 
fully experienced in practical concrete designs involving 
advanced structural analysis, including shell roofs, etc. 
Preference given to designer who has experience with con- 
tractors specialising in such work. Salary up to £2300, 
plus usual overseasterms. Write Box 4450, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SITUATIONS VACANT. Reinforced concrete detailer- 
draughtsmen required. Varied and interesting work. 
Five-days’ week. Luncheon vouchers. State experience. 
C. J. Pet. & Partners, 4 Manchester Square, London, W.1. 


SITUATION VACANT. Reinforced concrete designer 
required to work mainly on project schemes in reinforced 
concrete contractor’s London office. Experience of pre- 
stressed concrete an advantage, but not essential. Excel- 
lent opportunity for man with initiative. Write to Tue 
Lonpon Ferro-Concrete Cd. Lrp., 247 Vauxhall Bridge 
Road, London, S.W.1, or telephone Victoria 4274, Extn. 21. 
SITUATIONS VACANT. Reinforced concrete designers 
and detailers required by progressive civil engineering firm 
in North Midlands. Good prospects for the right men. 
Apply, giving details of experience, qualifications, and salary 
required, to Box 4451, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 
SITUATION VACANT. Senior engineering assistants in 
consultants’ offices who have decided to go over to the 
industrial side should contact Box 4452 of this journal. 
Advertiser is large contracting firm in London area, and 
wants fully qualified structural man as chief engineer in 
charge of the drawing office and technical side of expanding 
division specialising in prestressed and reinforced concrete 
frames or floors for high buildings. Attractive salary and 
conditions. Box 4452, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 
SITUATIONSVACANT. WartesLrtp.requireexperienced 
structural engineering assistants for design and detailing of 
reinforced concrete structures and precast work. Salary 
range {600 to {800. Five-days’ week, bonus and super- 
annuation. Write, giving full particulars of age, experience, 
and present salary, etc., to PERSONNEL MANAGER, 1258-60 
London Road, London, S.W.16. 


F.C. CONSTRUCTION CO. LTD. 
DERBY 


AREA CONTRACTS SUPERVISOR required. 
Must have had similar experience with nationally- 
known firm of reinforced concrete specialists. Car 
provided, help with housing. Profit-sharing and 
Pension Schemes in operation. Give full details of 
experience, and salary required. 


DESIGNERS AND DESIGNER/DETAILERS. 
Vacancies in all grades. Permanent, progressive, 
pensionable appointments. Help with housing 
if required. Profit-sharing and Pension Schemes 
in operation. 





SITUATION VACANT. Assistant engineer required for 
structural foundation work in London professional office. 
Degree and/or professional qualification desirable. Minimum 
of 2-3 years’ wing office experience in reinforced con- 
crete and/or steelwork design. Site experience an 
advantage. Applicants should be capable of working with 
minimum supervision on work which is varied and which 
offers scope for initiative. Five-days’ week. Apply, with 
full particulars, stating salary required, to Farmer & Dark, 
Romney House, Tufton Street, London, S.W.1. 


EDINBURGH COLLEGE OF ART 


Applicationsare invited for the post of ASSISTANT 
INSTRUCTOR in ENGINEERING in the School 
of Architecture; salary scale, {£850 x {50 
to {1350 per annum; placing according to 
qualifications and experience. Forms of applica- 
tion and conditions of appointment obtainable 
from the Secretary, Edinburgh College of Art, 
Lauriston Place, Edinburgh, 3. 
J. R. BROWN, Secretary. 


CONSULTING STRUCTURAL 
ENGINEERS 


with offices at Vauxhall Bridge, require senior and 
junior engine*rs with experience in the design and 
detailing of reinforced concrete and steel structures. 
Applicants should be preferably Members or 
Graduates of the Institution of Civil or Structural 
Engineers. 


In addition to the basic salary, which will be 
determined with due regard to age, qualifications 
and experience, individual effort is rewarded each 
year by liberal bonuses. Luncheon vouchers are 
provided and a pension scheme is in operation. 
Two weeks’ holiday in first year of service, increased 
to three weeks thereafter. Five-days’ week. 


Please write, or telephone for appointment, to 
CHARLES WEISS AND PARTNERS, 1 Wandsworth 
Road, London, S.W.8. Telephone Reliance 7o11. 


TECHNICAL ASSISTANT 


required at Concrete Depot in Manchester area by 
British Railways. Must have ability to control 
staff, plan output and prepare formwork details. 
Knowledge of elements of reinforced and pre- 
stressed concrete desirable. 

Salary range {809-£877 per annum. 

Residential and other favourable travelling facilities 
available. 

Superannuation Scheme. 


Aprly to: 


Curer Crvit Encineer (Ref. 47), 
British Railways, London Midland Region, 
54 Euston Grove, London, N.W.1. 


(Continued on page lxxix.) 
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GUNITE and 
GROUTING 
EQUIPMENT 






















FOR GUNITE WORK... 


The BOULDER CONCRETOR makes Gunite 
work an easy and economical operation. Its 
high speed of application enables Gunite 2 in. 
thick to be applied to vertical surfaces at the 
rate of 360 square feet per hour. Its low work- 
ing cost also makes it suitable for many pur- 
poses for which Gunite is not normally specified. 


UL 
. . . FOR GROUTING 


The BOULDER GROUTER is ideal 
equipment for placing grout at low 
to medium pressure in tunnels, 
mines, etc., raising road and floor 
slabs, consolidating bridge piers, 
general foundations, rock fills and 
the stabilisation of railway embank- 
ments. 


AND CABLE DUCT GROUTING 
FOR PRESTRESSED CONCRETE 


BOULDER EQUIPMENT LTD. HIGH sTREET, BARNET, HERTS 


TELEPHONE: BARNET 4/41 














o's See 


7.) 
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(Continued from page lxxvii) 

SITUATIONS VACANT. Air Ministry Works Designs 
Branch requires in London structural engineering designer- 
draughtsmen for reinforced concrete or structural steel- 
work, with sound technical training and several years’ 
varied experience in design-detailing of: (a) Reinforced 
concrete construction for all types of buildings, or ) Steel 
frame sheds, warehouses, and similar buildings. Salaries 
up to {1015 per annum. Starting pay dependent upon age, 
qualifications, and experience. _ Long- term pcssibilities, 
with promotion and p Five-days’ 
week. Three weeks three days’ leave a year. Normally 
natural born British subjects. Write, stating age, qualifica- 
tions, employment details including type of work done, to 
any Employment Exchange, quoting Order No. Borough 
6or. 


SITUATION VACANT. Senior reinforced concrete 
designer required. Must be fully experienced in the design 
of foundation work and structures for heavy industrial 
lants. High salary offered to competent applicants. 
aximum assistance given in regard to housing, with 
possibility of company-owned house or flat. Grant 
towards removal expenses, and living allowance until 
removal effected. Pension and insurance scheme, tech- 
nical library. Sports club. Apply Rer.: L, Starr 
PERSONNEL MANAGER, ASHMORE, Gaisen, Pease & Co., 
Stockton-on-Tees. 


SITUATION VACANT. Senior reinforced concrete 
engineer-designer required by a large manufacturing 
organisation with branches throughout the United Kingdom. 
Must be conversant with Code of Practice, L.C.C. Bye-Laws, 
and able to design light frame structures and floor beams 
from estimating stage to final details. Liaison with produc- 
tion and sales departments of prime importance. First- 
class working conditions, pension scheme. Position calls 
for initiative and responsibility, and gives the right man a 
really good es peed for progress. Salary according to 
experience and qualifications. Apply, giving full details 
and experience, i to Box A.542, CentraL News L1tp., 
43 London Wall, London, E.C.2. 


SITUATION VACANT. W. & C. Frencu Lrp. urgently 
require designer-detailer mainly for reinforced concrete 
design and detailing. Applicants must be keen to learn 
about new methods and types of construction. Apply in 
writing, stating age, salary required, and full details of 
experience, to PERSONNEL MANAGER, 50 Epping New Road, 
Buckhurst Hill, Essex. 


SITUATIONS VACANT. Perer Linn & Co. Ltp., 
Romney House, Tufton Street, Westminster, S.W.1, have 
vacancies for fully qualified site engineers for civil engineer- 
ing contracts. Apply in writing only,stating age, experi- 
ence, and salary required. 


SITUATIONS VACANT. Designer-detailers for rein- 
foreed concrete structures in large sewage treatment works 
required at once by consulting engineers. Salary £700- 
{1100 perannum. Five-days’ week. Superannuation and 
luncheon voucher schemes. Applications to Howarp 
Humpureys & Sons, Victoria Station House, Victoria 
Street, London, S.W.1. Please quote reference 367. 


SITUATIONS VACANT. Reinforced concrete designer- 
draughtsmen and detailers required for work on a variety 
of structures, including shell roofs. Apply, giving full 
iculars, to James E. WarprRoOpPER, CONSULTING 
NGINEER, 116 Victoria Street, London, S.W.1. 


SITUATION VACANT. Consulting structural engineers 
require section leader able to design various reinforced 
concrete structures and to supervise detailing. Five-days’ 
week. Holiday arrangements honoured. Apply, stating 
full details of experience, and salary required, to Box 
4561, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 
Dartmouth Street, London, S.W.1 


SITUATIONS VACANT. Taytor Wooprow Con- 
struction Ltp. invite applications from civil and structural 
engineers of all grades-for important work on the design 
and construction of nuclear power stations. Excellent 
conditions of employment, including pension scheme 
participation, and first-class opportunities are offered. 
Applications should be addressed to D.A.J.B., Personnel 
Department, Ruislip Road, Southall, Middlesex. 


SITUATION VACANT. Works manager uired for 

a large Midlands works devoted to the manufacture of 

pressed slabs and kerbs, and a wide range of wet cast, 

semi-dry, — = aggregate products. Applicants 
ccommoda 





to state experience. A tion can be 
arranged. he 4462, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 





by NCB e VACANT. Assi t civil engi required 
N.C.B.’s Reconstruction Department in London, with 
~ A years’ ex in a design office on structural work 
and general building construction. Preference -given to 
applicants who have passed or who are preparing them- 
selves for a professional qualification. Appointment 
(superannuable), according to qualifications and experience, 
within inclusive range {518-{1014, but not less than £664 
at age 25, with o tunities for promotion. Write 
Starr DepartMENT (X/613/3C), Nationat Coat Boarp, 
obart House, London, S.W.1, for application form before 
19 September, 1957. 





CONCRETE ENGINEER 
WANTED | 
IN AUSTRALIA 


An excellent opportunity exists for an engineer 
to join an organisation well established in concrete 
manufacture in the Sydney area, which is desirous | 
of expanding its range of products. Toaidinthis | 
expansion, a technically qualified engineer with 
practical experience in the concrete industry is 
required. 

DUTIES.— Duties will include the development | 
of new products, design and lay-out of the | 
necessary manufacturing equipment, and super- | 
vision of procedures. 

} 


QUALIFICATIONS.—The successful applicant 
should be technically qualified in civil engineer- 
ing, and have had practical experience in the 
concrete industry covering both precast and 
prestressed concrete. 

The applicant will be required to secure a_ | 
specialised knowledge in a particular field with 

our affiliated English Company prior to leaving 
for Australia. 


AGE.—Preferably 30-40 years, but all applica- 
tions will be considered. 





| SALARY.—{A1600 per annum, depending upon 
qualifications and experience. Superannuation 
and generous car allowance, etc. | 


Applications should be addressed to Box 4464, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 

14 Dartmouth Street, London, S.W.1, by Sep- | 
tember 25 if possible, as Director of Australian 
Company is at present in England, and would | 
like to interview applicants personally. 


LONDON COUNTY COUNCIL 
ARCHITECT’S DEPARTMENT 


ING ASSISTANTS (up to£817) and ENGINEERS, 
Grade III (up to £1,036) (under review) in :— 


(a) Structural Engineering Division— Extensive 
programme includes multi-storey flats, schools, 
offices, warehouses and other buildings, and 


(b) District Surveyors’ Service in districts coin- 
ciding, with one exception, with Metropolitan 
Borough boundaries. jork mainly outside in- 
volving negotiations with architects, engineers, 
and surveyors, and supervision of works in progress. 


Application form and particulars from the | 


Vacancies with good prospects for ENGINEER- | 
| 
| 


Arcuitect (ref. a bene 48/57), The County Hall, 
London, S.E.1. (1611.) 





(Contined on page las) 
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SITUATION VACANT. Design engineer required for 
reinforced and prestressed concrete work. Permanent 
position with scope for advancement. Previous experience 
or degree. Thee in four Saturdays off. Site experience 
for A.M.I.C.E. could be arranged after one year. Write 
for appointment. Leer, 66 Victoria Street, London, S.W.1. 


SITUATION VACANT. Heap Wricutson & Co., Lrp. 
require assistant civil engineer on resident engineer's staff 
on large development project in the iron and steel industry. 
Degree or Parts 1 and 2 A.M.I.C.E. required with spme 
experience of design and/or site work. Apply, stating 
age, qualifications, training, experience, and salary re- 
quired, to PersonneL Manacer, Ref. 1.S/13, Teesdale 
Iron Works, Thornaby-on-Tees. 


SITUATIONS WANTED. 


SITUATION WANTED. Structural engineer. Graduated 
C.E. (1951), Master of Science (1954). Graduate studies at 
Harvard and M.I.T. in Cambridge, Mass. (Soil Mechanics 
and Structural Engineering). Licenced professional 
engineer (Massachusetts). Five years’ practical experience 
in structural design and foundations (steel and concrete). 
34 years with consulting engineering firm in Boston, J.S.A., 
in responsible charge. Leaving U.S. end of 1957. Seeksa 
suitable ition. Box 4455, ConcRETE AnD Construc- 
nan tNGINEERING, 14 Dartmouth Street, London, 
S.W.1. 


SITUATION WANTED. Qualified civil engineer, 11} 
years reinforced concrete design, five years site and sappers, 
last two years in South Africa, desires permanent position 
with prospects in or near London. Multi-story specialist 
and team leader. Available for interview mid-September. 
Please write Box 4457, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


DIRECTORSHIP WANTED 


DIRECTORSHIP WANTED. Executive with wide com- 

mercial and production experience seeks active directorship 
in concrete products company. Would consider complete 
control of small to medium size organisation where present 
principal wishes to retire, or devote his energies to other 
interests. Box 4458, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SERVICES OFFERED 


SERVICES OFFERED. Services offered to consultants 
by free-lance engineers. Design and detailing of rein- 
forced concrete and steel structures. Drawings, bending 
schedules, calculations. Telephone Silverthorn 8222. 
Box 4456, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 

SERVICES OFFERED. Experienced reinforced concrete 
engineer offers to assist consulting engineers by spare- 
time designing and detailing. Box 4461, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SERVICES OFFERED. Reinforced concrete engineer, 
seven years’ experience in industrial structures, offers his 
spare-time assistance to consulting engineers. Designing 
and/or detailing. Box 4453, CONCRETE AND CONSTRUC- 
TIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.x1. 


SERVICES OFFERED. Reinforced concrete designers 
and detailers will undertake the preparation of accurate 
working drawings for consulting engineers. Also, technical 
English-German translations quickly supplied. Box 4463, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart- 
mouth Street, London, S.W.r. 


FOR SALE. 


FOR SALE. Steel plates and sections to size. Also tubes 
up to1roin. N/B. E.StepHens & Son Ltp., Bath Street, 
London, E.C.1. Clerkenwell 1731. 


FOR SALE. New bar-benders for immediate delivery 
in September. Besco No. 2 size for hand-lever operation. 
Capacity, cold bars up to 4 in. x ¥ in., } in. diameters, 
2 in. square. Notches angles 4 in. x *& in. Hot bars up 
to 4 in. x § in. or equivalent. Special blocks available. 
Fully illustrated leaflet and price from F. J. Epwarps Ltp., 
59 Euston Road, London, N.W.1, Euston 4681, or 41 
Water Street, Birmingham, 3, Central 7606. 


FOR SALE 
STAFFORDSHIRE 


Concrete products manufacturers’ business, includ- 
ing freehold and leasehold land, buildings of 
9500 sq. ft., plant and machinery, vehicles, etc. 
The company produces hydraulically-pressed 
paving flags, concrete blocks, kerbs, edgings, and 
posts. The whole for sale by private treaty. 
Box 4459, CONCRETE AND CONSTRUCTIONAL EN- 
GINEERING, 14 Dartmouth Street, London, S.W.1. 








<b 


REINFORCING RODS 


i” diameter nom. Rounds, lengths 20 ft. 
to 25 ft., at customer's option. Sample 
sent by return. Blue condition. 


£32 10s. per ton delivered 


cox & DANKS LTD. 
FREDERICK ROAD, SALFORD, 6. LANCS. 
Telephone : PENdleton 2481 














FOR HIRE. 
FOR HIRE. Lattice steel erection masts (light and 
heavy), 30 ft. to 150 ft. high, for immediate hire. Brit- 
MAN’S, 21 Hobart House, Grosvenor Place, London, S.W.1 





COMPLETE PLANTS 
DESIGNED e INSTALLED 
AND COMMISSIONED 


SPECIALISTS IN 
Reinforced Concrete e@ Structural 
Steelwork @ Mechanical Handling 

Special-Purpose Plant 
Products Design @ Tooling 
BRITISH-GECO ENG. CO. LTD. 


ADELAIDE HOUSE, LONDON BRIDGE, E.C.4 
Telephone : Mansion House, 8277 








“CONCRETE SERIES” 


BOOKS on CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send 2 postcard to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.1 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 


First-Class Washed graded Our products include Washed 
concrete aggregates, and shingles Sharp Sand, all sizes of shingles, 
for road dressing, coupled with from 3/16" up to 2", either 
efficient delivery, are at the crushed or natural. 
service of contractors and 
Municipal Authorities in Lon- 
don, Berks, Bucks, Herts, and Special Specifications made to 
Middlesex Areas. 












order. 


STONE COURT BALLAST CO. LTD. 
PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone: Abbey 3456. 
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BRISTOL LONDON - 
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Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement, with 
Design and Branch Offices strategically 
placed throughout the British Isles 


TT 
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are vacancies — 

for experienced 
engineers in several 
of our design offices. 
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The British Reinforced Concrete Engineering Co. Ltd., Stafford 





M-w.791 





Published by ConcreTe PuBLicaTIONs Ltp., 14 Dartmouth Street, London, S.W.1. Telephone: Whitehall 4581 
Printed by BuTLER & TANNER LTD., The Selwood Printing Works, Frome and London 














